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Geophysical  prospecting  in  the  (hill  ot  Mexico  is  being  re¬ 
vived  as  a  result  of  recent  legislation  designed  to  clear 
title  to  tideland  and  offshore  oil  leases.  Nnmerons  factors 
affect  this  renewed  acti\it\  and  the  work  is  proceeding 
slowlv'.  However,  exploration  operations  have  been  .started 
and  crews  are  steadily  working  their  wav  np  and  down 
the  continental  shelf,  prospecting  for  likely  oil-bearing  for¬ 
mations.  in  the  years  ahead,  it  is  expected  that  billions  of 
barrels  of  oil  will  be  discos  eri-d  and  extracted  from  the 
deep  beds  underlying  the  coastal  shelf  of  the  Gulf. 

In  the  article  beginning  on  page  135,  Welch  Hichardson 
de.scribes  an  offshore  exploration  t'xpi'dition,  using  the  seis- 
mographic  reflection  process  and  the  shooting  of  submerged 
charges  of  explosives  to  map  the  subsurface  land  below  the 
water.  The  energy  impnl.ses  prodneed  by  the  detonation 
of  the  explosixes  are  recordt'd  on  a  boat  ecpiipped  with 
specialized  ecjnipment.  Later,  at  headquarters  on  land,  the 
recordings  are  plotted  on  cross  sections  and  the  resulting 
maps  gi\  e  a  specific  reflecting  horizon. 

Seismographic  exploration  actis  ity,  using  explosives,  in 
the  (hdf  is  expected  to  continne  for  several  years,  until  the 
entire  area  is  mapped. 


The  construction  of  the  John  H.  Kerr  Dam,  a  2,785-ft.-long 
concrete  structure  on  the  Roanoke  Ri\er  in  Mecklenburg, 
\’irginia,  re(piired  approximatelv  2,(KK),(KM)  tons  of  crushed 
stone  for  use  as  concrete  aggregate,  riprap,  and  blanket 
material,  and  the  relocation  of  roadways  and  strnctures. 

The  contractor  obtained  this  huge  tounage  of  stone  bv 
drilling  and  blasting  a  granite  formation  in  a  local  (piari  v. 
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Views  and  opinions  expressed  by  the  authors  of  articles  in  this  publication 
are  their  own.  and  they  do  not  nec'essarily  represent  those  of  the  publisher. 


Excellent  fragmentation  resulted  from  firing  charges  of  60'  o 
and  4(V  'c  ammonia  gelatin  dynamite  in  benches  20  ft.  high. 

For  more  complete  information,  please  turn  to  page  149. 

o  o  o 

On  Saturday  morning,  .Angnst  8,  a  program  of  interesting 
e\  ents,  under  the  auspices  of  The  Philadelphia  and  Reading 
(p’oal  and  Iron  Caimpanv,  was  presented  in  Lakewood  Park 
Pa\  ilion  near  Pottsville,  Pennsylvania.  The  occasion  marked 
the  49th  anni\  ersarv  of  P  and  R’s  first-aid  contests  and  the 
presentation  of  awards  to  employes  of  various  mining  units 
for  outstanding  achie\ements  in  safety.  One  of  the  high¬ 
lights  of  the  program  was  the  presentation  of  the  Sentinels 
of  Safety  trophy  and  flag  to  the  company’s  Hnnter  Tunnel 
mine  for  ha\  ing  been  the  winner  in  the  National  Safety 
(amipi'tition  of  19.52  in  the  anthracite  group. 

A  snmmaiA  of  the  proceedings  is  presented  on  page  146. 


No\a  Scotia  and  (^ape  Breton  Island,  separated  bv  the 
waters  of  the  3,6()()-ft.-wide  Strait  of  C'anso,  will  soon  be 
joined  by  the  C.anso  (auisewav,  one  of  the  world’s  most 
nniipie  highways.  The  maximnm  depth  of  the  water  along 
the  ci'iiter  line  of  the  project  is  187  ft.,  with  an  additional 
25  ft.  of  silt.  Specifications  call  for  the  dumping  of  9,(KK),(XX) 
tons  of  broken  rock  into  the  Strait  as  fill  material.  Upon 
completion,  the  causeway  will  measure  4,.3(K)  ft.  in  length, 
with  a  base  6(K)  ft.  wide  and  a  top  surface  width  of  80  ft. 

The  contractor  obtained  rock  for  the  fill  by  blasting  tun¬ 
nels  into  the  side  of  a  hill  of  granite  6(K)  ft.  high.  Work  goes 
on  around  the  clock  in  three  8-hour  shifts.  For  more  oper¬ 
ating  details,  please  turn  to  page  142. 
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equipment?  Save  your  money  —  because, 
for  a  fraction  of  the  cost,  you  can  do  most 
of  your  jobs  with  Tractair  and  attachments. 

Just  look  at  what  Trartair  does : 

First  of  all,  Tractair  gives  you  low-cost 
air  power  that  is  self-propelled !  You  don’t 
tie  up  trucks  or  men  for  transportation. 
One  man  and  Tractair  put  105-cfm  of  air 
to  work  where  and  when  you  need  it. 

Secondly,  attachments  multiply  Tract- 


LAND  air  tools,  you  can  break  pavement, 
drill  rock,  dig  clay,  tamp  fill,  etc.  With  a 
front-end  loader  and  attachments  (8  ac¬ 
cessories  that  interchange  easily),  Tract¬ 
air  loads,  lifts,  backfills,  plows  snow,  etc. 

Let  this  "one-man  gang”  show  you  at 
first  hand  all  it  can  do  to  cut  your  costs. 
Ask  your  nearby  Le  Roi  distributor  to 
take  you  to  see  Tractairs  at  w’ork. 

Write  for  job-data  sheets  and  bulletins. 
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Compr«ffor 
Tractair 
Rock  Drills 
Inginas  .  .  . 


A  Subsidiary  of  Westinghouse  Air  Brake  Co, 
Plants.  MILWAUKEE  •  CLEVELAND 


Pavamant  Braaking  —  Here,  Tractair  runs  a 
Le  Roi-CIEVELAND  Breoker.  When  the  job  is 
done,  Tractair  mops  up  with  its  front-end  loader. 
You  also  can  use  Tractair  to  run  a  Le  Roi-CLEVE- 
lAND  sinker  drill,  clay  spades,  backfill  tampers. 


Nation-Wide  Soles-Service  Network 


HAMPSHIRE:  Monchester  —  NEW  JERSEY:  Oonford,  Kingston 
—  NEW  MEXICO:  Albuquerque  —  NEW  YORK:  Albony, 
Binghomton,  Buffalo,  long  Island  City,  Newburgh,  Rochester, 
Sougerties,  Syracuse,  Whitesboro,  Woodside  (1-I-)  — *  NORTH 
CAROLINA:  Charlotte  —  OHIO:  Cincinnati,  Cleveland.  Colum¬ 
bus,  Dayton,  Toledo  —  OKLAHOMA:  Oklohoma  City,  Tulsa  — 
OREGON:  Portlond— PENNSYLVANIA;  Bethlehem,  Harrisburg, 
Philadelphia,  Pittsburgh  —  RHODE  ISLAND:  Providence  — 
SOUTH  CAROLINA:  Columbia  —  SOUTH  DAKOTA:  Rapid 
City,  Sioux  Foils  —  TENNESSEE:  Chattanoogo,  Knoxville, 
Memphis,  Nashville  -*  TEXAS:  Dallas,  El  Paso,  Houston, 
Lubbock,  Son  Antonio  —  UTAH:  Salt  Lake  City  —  VIRGINIA: 
Richmond,  Roonoke  —  WASHINGTON:  Seottle,  Spokane  — 
WEST  VIRGINIA.  Clarksburg,  South  Charleston —  WISCONSIN: 
Milwaukee  —  WYOMING:  Casper. 


ALABAMA:  Birmingham,  Mobile  — >  ARIZONA:  Phoenix 
ARKANSAS:  little  Rock  —  CALIFORNIA:  Bokersfield,  Long 
Beach,  Los  Angeles,  San  Froncisco  —  COLORADO:  Denver, 
Grand  Junction  —  CONNECTICUT:  Hartford  —  FLORIDA: 
Jacksonville,  Miomi,  Tompa  —  GEORGIA:  Augusta,  Decatur— 
IDAHO:  Boise,  Idaho  Falls,  Twin  Foils— ILLINOIS:  Chicago— 
INDIANA:  Indianapolis  —  IOWA:  Cedar  Rapids,  Des  Moines, 
Waterloo  —  KANSAS:  Great  Bend,  Kansas  City,  Pratt,  Wichito 

—  KENTUCKY;  Lexington,  Louisville  —  LOUISIANA:  New 
Orleons,  Shreveport  —  MAINE.  Augusta  —  MARYLAND: 
Baltimore,  Hyottsville  —  MASSACHUSETTS;  Hyde  Park,  New¬ 
ton  Highlands,  Worcester— MICHIGAN:  Detroit,  Grand  Rapids 

—  MINNESOTA:  Duluth,  Minneapolis  —  MISSISSIPPI?  Jackson 

—  MISSOURI;  Joplin,  St.  Louis  —  MONTANA:  Billings,  Great 
Falls,  Kalispell,  Missoula  —  NEBRASKA:  Omaha  —  NEW 


J  JJ 


f 

\ 


LE  ROI 

^  uacot  tiUHt^/ 


UTILITY! 

PROFIT! 


TroC'Joc  ~  A  le  Roi-CLEVELAND  air>feed  sinker 
drill  mounted  on  Tractair.  Feeding  and  drilling  con¬ 
trols  ore  within  easy  reach  of  operator.  The  mobility 
of  this  unit  makes  it  ideal  for  mud-jocking  and 
many  other  applications. 


Driving  Form  Pins  —  On  this  highway  project, 
Tractair  puts  air  power  to  work  driving  form  pins 
prior  to  paving.  This  is  another  example  of  how  the 
usefulness  of  Tractair  helps  you  to  do  many  different 
jobs,  reduce  costs. 


EcN’th  Drilling  —  Tractair  with  utility  boom  oper¬ 
ates  air-motor-driven  eorth  auger  up  to  16"  diam¬ 
eter  —  speeds  up  anchor-hole  digging  and  other 
earth-drilling  jobs.  It's  another  woy  Tractair  gives 
you  extra  hours  of  useful  service. 


Francis  o  %ven  Case 

PRKSIDKNT 

GLEN  ALDEN  COAL  COMPANY 


A  Biography 

The  recpiit  election  of  Francis  Owen  Case  to  the  presi¬ 
dency  of  Cilen  Alden  Coal  Company  marked  the 
beginning  of  another  chapter  in  his  conspicuous  rec¬ 
ord  of  achievement  in  the  fields  of  chemistry,  engineering, 
mining,  and  business  administration. 

Frank,  as  he  is  known  to  his  family  and  friends,  was  born 
in  Chattanooga,  Tennessee,  December  8,  1894,  the  son  of 
Frank  Luther  and  Minnie  Lee  (Magee)  Case.  His  father 
was  a  professor  of  Creek  and  Latin,  a  lawyer,  an  officer  in 
the  Lhiited  States  Army  with  service  in  the  Spanish-Ameri- 
can  War,  and  an  excellent,  self-taught  linguist.  He  was  a 
teacher  at  the  .\rmv  War  College  in  W'ashington,  D.  C.,  and 
in  South  American  war  colleges.  Also,  he  was  an  observer 
in  the  Russo-Japanese  War,  under  appointment  by  Lhiited 
States  government  authorities. 

Frank’s  early  education  in  the  grade  and  high  schools  of 
Chattanooga  was  followed  by  matriculation  at  Cornell  Uni¬ 
versity,  where  he  majored  in  chemical  engineering.  He 
worked  his  wav  through  the  university,  where  during  his 
junior  and  senior  years,  he  .served  as  an  assistant  instructor 
in  chemistry.  He  also  played  on  the  chemical  engineering 
baseball  team  and  was  elected  to  membership  in  Alpha  Chi 
Sigma  fraternity.  Later,  he  continued  his  engineering  and 
business  administration  studies  at  Massachusetts  Institute 
of  Technology,  Universitv  of  Chicago,  Northwestern  Uni¬ 
versity,  and  at  .Akron  University. 

Frank  got  his  first  job  at  the  age  of  fifteen,  working  for  a 
brief  period  as  a  laborer  in  a  coal  mine  in  Tennessee.  .Afh'r 
graduating  from  Cornell,  he  accepted  a  position  with  The 


New  Jersey  Zinc  Company  as  a  chemical  engineer.  In  1917, 
he  enlisted  in  the  United  States  Army  .Air  Service  and,  for 
the  next  two  years,  was  a  reserxe  military  aviator.  .After 
World  VV^ar  I,  Frank  returned  to  The  New  Jersey  Zinc  Com¬ 
pany  and  was  assigned  to  work  in  Depew,  Illinois.  Five 
years  later,  he  resigned  from  Jersey  Zinc  to  become  associ¬ 
ated  with  .Anaconda  Copper  Mining  Company. 

He  was  placed  in  charge  of  that  company’s  work  on  zinc 
oxide  pigments,  then  lead  pigments  were  added  to  his 
duties.  His  next  step  was  to  manage  the  company’s  lead 
refinery  at  East  Chicago,  Illinois,  from  which  post  he  was 
elevated  to  midwestern  manager.  He  continued  in  that 
capacity  until  1942.  With  the  outbreak  of  World  War  1 1 
and  until  its  ending  in  1945,  Frank  was  general  manager 
of  Basic  Magnesium  at  Las  A’egas,  Nevada,  a  government- 
owned  plant,  staffed  and  operated  by  .Anaconda. 

From  1945  to  1949,  Mr.  C.ase  served  as  assistant  to  the 
president  of  .Anaconda  and  as  operating  vice  president  of 
.Anaconda  Wire  &  Cable  (a)mpanv'.  In  1949,  he  was  made 
a  vice  president  of  .Anaconda  C.’opper  Mining  Company, 
president  of  .Anaconda  .Aluminum  Companv,  and  a  director 
in  both  .Anaconda  Alloys  C'ompany  and  .American  Brass 
Companv.  January  28,  19.53,  he  left  .Anaconda  Copper  Min¬ 
ing  Companv  to  become  the  president  and  a  member  of 
the  board  of  directors  of  Clen  .Alden  Coal  C’ompanv,  with 
headcjuarters  in  Wilkes-Barre,  Pennsylvania. 

Mr.  Case’s  other  business  affiliations  include  membership 
o!i  the  boards  of  directors  f)f  Delaware,  Lackawanna  and 
Western  Coal  Company  and  of  the  .Anthracite  Institute. 
He  is  a  member  of  the  .Anthracite  Operators  W^age  Agree¬ 
ment  Committee  and  of  the  Production  Control  Plan  for 
the  .Anthracite  Industry.  He  is  also  a  member  of  the  .Ameri¬ 
can  Chemical  Society,  the  .American  Zinc  Institute,  the 
.American  Institute  of  .Mining  Engineers,  and  the  .American 
Mining  Congress.  His  clubs  are  the  Cornell,  the  Doyvntown 
.Athletic,  the  .Midday,  and  the  .Mining  in  New  A'ork  City, 
and  the  Westmoreland  in  W’ilkes-Barre. 

Francis  Owen  Case  married  W'inifred  .Alice  Williams  in 
1925,  in  .Akron,  Ohio.  They  ha\  e  one  child,  Robert  Owen 
Case,  an  automobile  ag(*ncv  owner  in  Brigham,  Utah.  The 
family  home  is  at  24  South  River  Street  in  W'ilkes-Barre. 

Frank  Ca.se  finds  relaxation  from  the  demands  of  his 
business  responsibilities  by  indidging  in  a  variety  of  hob¬ 
bies,  including  deep-sea  fishing,  ocean  swimming,  chemical 
laboratory  and  shop  work,  masonry’  yvork,  gardening,  pho¬ 
tography,  and  music. 
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THE  EXPLOSIVES  ENGINEER  ★  DEVOTED  TO  INCREASING  EFFICIENCY  AND 
SAFETY  IN  THE  MINING,  QUARRYING,  AND  CONSTRUCTION  INDUSTRIES 

Editorial 


An  Appeal  to  Opepators  of 
Mines  and  Quapples 

For  the  twenty-eighth  consecuti\  e  year,  we  appeal  to 
operators  of  mines  and  (piarries  in  the  United  States  to 
enroll  their  properties  in  the  National  Safety  Compe¬ 
tition,  sponsored  hv  the  U.  S.  Bureau  of  Mines.  Onr 
appeals  have  been  motivated  bv  a  humanitarian  desire: 
to  eliminate  disabling  injuries  in  these  so-called  hazar¬ 
dous  industries  by  the  intelligent  direction  and  proper 
obser\  ance  of  safetv  methods. 

The  urge  to  produce  vast  (quantities  of  coal,  iron,  coj-)- 
j)er,  stone,  lead,  zinc,  and  the  great  range  of  metals  and 
nonmetallics,  should  not  swerve  oqierators  from  the  fun¬ 
damentals  of  sound  safety'  jjractices.  In  fact,  with  more 
material  needed  b\’  all  industry,  there  should  be  an 
added  incentive  to  sjjeed  production  bv  operating  in  the 
safest  manner  jjossible. 

Year  after  year,  the  National  Safety  C^'omqjetition  has 
demonstrated  what  organized  qjrograms,  bound  together 
bv  a  common  incentive,  are  caqiable  of  accomplishing  in 
the  jyrevention  of  accidents.  Figures  on  file  with  the 
Bureau  of  Mines  in  Washington  emjihaticallv'  qirove  that 
contests  jiroperh'  superyised  and  enthusiastically'  re¬ 
ceived  result  in  infinite  gain  to  industry'. 

When  the  first  National  Safetv  C'ompetition  yvas  con- 
duct('d  in  192.5,  apqiroximately  200  mines  and  (quarries 
yvere  enrolled.  None  of  them  yv()rk(*d  through  the  year 
without  a  lost-time  injury.  The  19.52  contest  includ('d 
OO-'?  oqierations,  of  yvhich  1S6  reported  records  of  no  lost¬ 
time  injuri(‘s  during  a  total  yvorktime  of  20,945.406  man¬ 
hours  of  exqjosure. 

The  increa.se  in  the  number  of  entrants  in  the  19.52 
conU'st  is  a  gratifying  indication  that  the  mineral  industry 
is  al(*rt  to  the  increasingly'  imqiortant  role  of  safety.  The 
fact  that  more  than  30  qyer  cent  of  the  enroll(>d  mines  and 
(quarries  achieyed  qjerfect  safetv  records  bears  elo(|uent 
testimony’  to  the  value  of  the  National  Safety’  C.'omqie- 
tition  as  an  instrument  at  the  disq)osal  of  the  mineral 
industry'  for  the  conseryation  of  manqioyver  and  the 
achieveiiK'nt  of  maximum  qiroduction. 

Knrollment  in  the  National  Safety^  C^omqH'tition  offers 
an  oqiqiortunitv  to  mining  and  (quarry  ing  comqwnies  to 
join  a  crusade,  a  chance  to  demonstrate  to  America  that 
men  can  do  a  job  and  do  it  safely  and  yvith  greater  effi- 
ci(‘ncy’.  WVite  todav  to  the  Bureau  of  Mines,  U.  S.  De- 
qyartment  of  the  Interior,  M^ishington  25.  D.  C..  and  enter 
vour  mine  or  (quarry’  in  the  classification  that  describes 
vour  oqH'rations  —  anthracite,  bituminous-coal,  UK’tal, 
nonuK'tallic,  open-qiit  mines,  and  quarries. 

A  31-Vear  Railroad  Record 

The  annual  report  of  H.  A.  Camqibell.  Chief  Inspector 
of  the  Bureau  of  Explosives,  .Association  of  .American 


Railroads,  includes  the  announcement  that  during  1952 
there  yvere  no  deaths  or  injuries  chargeable  to  the  rail 
transportation  of  industrial  explosives.  This  same  re¬ 
markable  performance  record  has  been  maintained  by 
the  railroads  for  31  consecutive  years. 

This  Bureau,  organized  in  1907,  yvith  the  suqyqiort  of 
railroad  coinqianies  and  manufacturers  yvho  are  asso¬ 
ciate  members,  has  become  one  of  the  most  effective 
safetv-qiromotion  agencies  in  the  country.  It  has  made, 
and  is  making,  a  daily  contribution  to  safety  and  yvelfare 
throughout  the  nation. 

Construction  Survey  Forecasts 
Abundant  ^\^ork  Ahead 

Reqilies  to  a  nation-yvide  telegraqjhic  survey  conducted 
bv  The  Associated  CJeneral  Contractors  of  .America  reveal 
that  the  industry’  is  exqx'cted  to  attain  the  y olume  of  more 
than  .$34  billion  in  neyv  c-on.struction  in  19.53,  qjredicted 
early  in  the  year.  The  survey  also  indicates  that  abun¬ 
dant  yvork  lies  ahead  for  the  industry,  e.sqjecially  in  the 
fields  of  higlnvav  and  heavy-construction  qirojects.  (Con¬ 
tractors  reqiort  their  ability  to  take  on  more  yvork  than 
formerly'  because  of  the  availability  of  more  and  better 
e(quiqmient.  yvell-trained  and  exqjerienced  suqiervisorv 
qx'rsonnel,  and  yvorking  capital. 

The  comqiletion  of  many’  of  the  qirojects  in  the  oy  (‘rail 
construction  q^rogram  yvill  call  for  a  continued  high  level 
of  actiy  itv  for  manufacturers  of  (‘(quiqiment  and  suqiplies. 
Much  of  the  yvork  yvill  rerquire  blasting  of  rock  formations 
and  the  qiroduction  of  various  sizes  of  commercial  crushed 
stone  for  road  beds  and  surfaces.  Exqilosiyes  manufac¬ 
turers  are  preq^ared  to  suqiqily  the  necessary  dvnamiU*. 
blasting  caqis,  and  accessories  for  carrying  on  a  heavy 
.schedule  of  road  building  and  lu'avv-construction  q^roj- 
ects  throughout  the  nation. 

Care  In  Storing  Fapinsives  Helps 
Reduce  Costs 

Oqierating  costs  in  many  mines  and  (quarries  can  be 
reduced  bv  better  suqjery  ision  in  handling,  storing,  and 
using  industrial  exqilosives.  Like  other  manufactured 
qiroducts,  dynamite,  blasting  poyvder,  and  detonators 
deteriorate  if  k(‘pt  too  long.  Rules  should  be  established 
and  strictly  enforced  rerquiring  that  neyv  stock  be  qiih'd 
in  the  rear  of  magazines  so  that  the  older  stock  yvill  lx- 
in  the  front  and  used  first. 

Magazines  for  the  storage  of  explosiy cs  should  b(‘  dry, 
clean,  and  yvell  ventilated  —  not  subject  to  extremes  of 
heat  and  cold.  They  should  be  bulletqiroof  and  fin' 
resistant.  No  nails  or  bolts  should  be  exqjosed.  Fire, 
sparks,  or  matches  should  never  be  alloyved  near  them. 

The  ground  around  magazines,  for  at  least  25  ft.  in 
all  directions,  should  be  kept  clear  of  grass,  leaves,  brush, 
debris,  and  other  flammable  material. 
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SHOOTING  for 

OIL 

in  tlie  GULF  of  MEXICO 


Seismic  crews,  usin^  explosives 
and  seismo^raphic  reflection 
metkods,  work  steadily  up  and 
down  tke  continenta  1  skelf, 
prospecting  for  oil-bearing 
formations  in  the  area 

WELCH  RICHARDSON* 

Thk  c'Oiitinually  increasing  demand 
for  petroleum,  the  necessity  for 
finding  new  reserves,  and  the  recent 
legislation  designed  to  clear  title  to 
tideland  and  offshore  oil  leases  are 
leading  to  a  revival  of  geophysical 
prospecting  in  the  Gnlf  of  Mexico, 
using  seisinographic  application  of  the 
reflection  method  with  explosives. 
Numerous  factors  affect  this  renewed 
activity  and  the  work  is  proceeding 
slowly.  In  the  vears  ahead,  it  is  ex¬ 
pected  that  billions  of  barrels  of  oil 
will  he  discovered  and  extracted  from 
the  deep  beds  imderlving  the  coastal 
shelf  of  the  Gulf  of  .Mexico. 

There  are  many  difficult  and  expen¬ 
sive  steps  to  be  taken  by  oil  companies 
before  this  happens.  However,  explo¬ 
ration  actix  ities  have  been  started  and 
a  large  number  of  crews  are  steadily 


SUBMARINK  BLASTI.VG:  The  firing  of  a  40-lb.  charge  of  Vibronite-B  shoots  a  column  of  working  their  way  up  and  down  the 

wafer  several  hundred  feet  info  the  air.  The  detonation  of  the  explosives  sends  energy  impulses  ®75()  West  Levee  Street 

down  through  the  water  and  sedimentation  to  the  formations  below.  Brownsville  Texas 


THE  EXPLOSIVES  ENGI.NEER  •  SEPTEMBER-OCTOBER,  1953 


MAKKING  THE  SHOT  LINE:  Proceeding  on  a  straight  line  from  the  flag  point  by  compass  readings,  the  survey  ship’s  crew- 
attached  to  floats  and  large  numbered  balloons  at  intervals,  to  mark  the  shot  line. 
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continental  shelf,  prospecting  for  likely 
oil-bearing  formations. 

The  earth  does  not  give  up  its  secrets 
easily  and  the  discovery  of  petroleum 
deposits  is  no  exception  to  this  rule. 
On  land,  xisihle  surface  formations 
may  furnish  clues  to  geophysicists  in 
their  operations.  In  the  offshore  tide- 
lands,  surface  formations  are  covered 
hv  both  water  and  recent  sediment, 
making  the  problem  doubly  difficult. 
Geophvsici.sts  have  found  the  seismo¬ 
graph  to  be  the  most  accurate  instru¬ 
ment  for  use  in  locating  po.ssible  oil¬ 
bearing  structures.  Chirrently,  it  is  the 
principal  ecpiipment  used  to  locate 
such  structures  and  in  determining  the 
advisability  of  risking  the  “moment  of 
truth”  by  drilling. 

In  theorv,  the  Gulf  Goast  offshore 
areas,  ranging  from  10  to  15  miles  wide 
at  Brov\n)s\  ille,  Texas,  to  more  than  1(K) 
miles  wide  off  Louisiana,  Mississippi, 
•Alabama,  and  Florida,  are  almost  all 
available  for  lease.  Some  of  the  terri¬ 
tories  ha\e  already  been  lea.sed,  in 
5,(KM)-acre  blocks,  but  the  majority  of 
the  areas  ha\  e  not  been  leased,  and  for 
the  following  reasons. 

\  tremendous  amount  of  territory 
has  not  been  explored  and  little  is 
actuallv  known  of  its  real  potential. 
Besides,  titles  to  the  submerged  area 
were  clouded  when  the  Federal  Go\  - 
ernment  assumed  “paramount  rights” 
and  control  of  them  se\  eral  years  ago. 
While  the  ownership  rights  have 
legallv  and  officiallv  been  returned  to 
the  states  by  now,  the  delicate  and  im¬ 
portant  (juestion  of  boundaries  has  not 
vet  been  clarified.  This  is  because  the 
method  of  determining  boundaries 
both  between  the  \arious  states  and 
the  legal  limits  of  state  rights  from  a 
definite  point  on  land  has  not  been 
defined  bv  those  in  authoritv. 


P.AY'IN'G  OUT  THE  C.4BLE:  .4fter  the  shot-line  markers  are  anchored  and  the  crews  are 
ready  to  shoot,  the  cable  and  geophones  are  paid  nut  into  the  waters  of  the  Gulf  from  a  reel 
on  the  stem  of  the  reccirding  b»»at. 


This  is  a  free-enterprise  operation 
and,  without  the  incentive  of  discox  ery 
of  a  major  field,  it  probably  would  not 
hax  e  betMi  started  at  all. 

In  all  probability,  complete  and 
thorough  descriptions  of  the  entire 
geological  structure  of  the  floor  of  the 
(hilf  of  Mexico,  at  least  to  the  6()0-ft. 
depth  lexel,  will  be  axailable  at  a 
future  date  with  a  resultant  gain  in 
knowledge  of  the  geological  structure 
of  the  coastal  shelf,  now  onlv  surmised. 


and  the  pinpointing  of  all  likely  oil¬ 
bearing  formations  in  the  area. 

“Salt  Domes” 

The  most  eagerlv  sought  structures 
in  the  offshore  explorations  are  the 
heavy-producing  “salt  domes.”  Be¬ 
cause  of  the  excessixelv  high  costs  of 
prospecting  and  drilling,  only  such 
heaxilv  producing  structures  are  c*ou- 
sidered  feasible  for  drilling  operations. 
Ilowex  er,  other  strtictures  mav  also  be 


Exploring  for  Oil-Bearing 
Formations  Under  the  Sea 


•As  indicated  prexionslv,  oil  compa¬ 
nies  are  now  probing  at  the  treasure 
under  the  sea,  testing  wide  areas  for 
oil-bearing  formations.  If  a  promising 
structure  is  found,  detailed  exploration 
follows,  involving  competitive  bidding 
for  the  lease  to  the  propertv,  followed 
bv'  long,  expensive,  and  tremendouslv 
difficult  drilling  before  a  well  is 
brought  into  profitable  production  bv 
the  successful  bidder. 
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ALERTED  BY  R.4DIO:  After  the  cable  and  the  geophones  have  been  reeled  out  and  the 
recording  boat  has  been  moved  into  position  parallel  to  the  buoys,  the  shooting  boat  is  notified 
by  radio  to  proceed  with  blasting  operations. 
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oil  bearing  and  are  mapped  by  geo¬ 
physical  science,  ntili/.ing  the  seismo¬ 
graph  method. 

To  date,  the  majority  of  these  domes 
have  been  found  in  the  ancient  geo¬ 
logical  area  of  Idanoria,  which  encom- 
passt'd  the  states  of  Arkansas,  Okla¬ 
homa,  Louisiana,  eastern  Texas,  and 
northeastern  Mexico.  The  exceedingly 
thick  carboniferous  formations  of  the 
trough,  now  best  se(*n  in  .Arkansas  and 
.southeastern  Oklahoma,  thicken  and 
become  coarser  to  the  .south.  This 
indicates  that  this  detritus  comes  from 
a  monntainons  land  to  the  south  which 
had  been  re-eleyated  in  the  latr*  Mis- 
sissippian  time.  The  old  land  Llanoria 
traces  its  origin  probably  back  to  the 


the  Gulf  coastal  plain  and  the  conti¬ 
nental  shelf.  .Apparently,  it  was  not 
connected  with  the  .Appalachia. 

.At  one  time,  an  interior  sea  lapped 
upon  it  in  the  east,  w’ith  salt-making 
lagoons  in  eastern  Texas  and  southern 
Louisiana.  In  the  upper  Oetaceous 
age,  all  of  it  sank  beneath  the  sea,  as 
is  attested  by  the  natiire  of  its  various 
covering  formations.  From  time  to 
time  during  the  C^enozoic  age,  it  con¬ 
tinued  to  subside  into  the  depths.  In 
eastern  Texas  and  southern  Louisiana, 
it  is  covered  by  from  7,(KK)  to  25,000 
ft.  of  st'diment,  indicating  the  extent  to 
which  this  portion  subsided  into  the 
depths  of  the  Gulf. 

Idanoria  is  undoubtedly  composed 


interpreter  of  seismograph  records  is 
able  to  determine  the  existence  of  these 
“anomalies”  in  the  earth  s  structure  and 
thus  to  indicate  the  possible  presence 
of  oil-bearing  formations. 

.An  Offshore  Geophysical 
Exploratory  Operation 

For  purposes  of  simplicity  of  de¬ 
scription,  the  w'riter  has  chosen  a 
simple  “offshore”  geophysical  explora¬ 
tion  operation,  using  the  seismographic 
reflection  process  and  explosives,  to 
explain  the  mapping  of  the  stibsnrface 
land  below  the  water. 

The  companies  which  haM*  leased 
soim*  submerged  land  and  are  con¬ 
templating  developing  more  w’hen 


SH(K)T!\’G  B().\T  MON’F.S  UP:  The  crew  on  the  shooting  boat  moves  it  up  to  a  p<»sition  parallel  with  the  buoy  farthest  from  the  ree«)rding  boat 

to  attend  to  tbe  details  involved  in  firing  charges  of  explosives. 


Gambrian  age.  .American  paleogeog- 
raphers  are  agreed  that,  in  all  prob¬ 
ability,  it  was  a  large  positive  mass 
throughout  Paleozoic  times.  It  appears 
to  have  been  a  low  land  during  much 
of  this  era.  In  the  latest  Missi.ssippian 
age  it  began  to  rise  markedlv',  finally 
folding  inh)  a  mountainous  area,  shed¬ 
ding  most  of  its  erosional  debris  into 
the  Ouachita  geosvncline  to  the  north 
in  .Arkansas,  eastern  Oklahoma,  and 
eastern  Texas. 

•As  to  the  mythical  boundaries  to 
Llanoria,  paleogeographers  do  not 
agree'  because  most  of  it,  including  the 
Texas  portion  of  the  Ouachita  geosvn¬ 
cline,  lies  buried  under  the  deposits  of 


of  a  series  of  mountain  chains,  now 
buried  under  the  deposits  of  the  Gulf 
coastal  plain  and  the  Gulf  itself.  W'here 
its  formations  have  wrinkled  into  salt 
domes  or  reefs,  oil  mav  have  collected 
from  the  decomposition  or  slow  distil¬ 
lation  of  the  remains  of  plant  and  ani¬ 
mal  life  deposited  eons  ago  in  some 
primeval  sea. 

Such  petroh'um  deposits  mav’  still  be 
wlu're  they  were  formed  or  may  hav  e 
migrat'd  through  porous  rock  under 
pressure  created  bv’  differences  in 
density.  They  are  found  in  the  geo¬ 
logical  structures  known  as  domes, 
stratigraphic  traps,  or  reefs. 

F'rom  the  exploratory  process,  the 


favorable  structures  are  discovered 
are  currently  mapping  territory  off 
the  (hilf  coast  of  Texas.  Three  con¬ 
verted  85  -  ft.  government  -  surplus 
“crash”  boats  are  used  in  the  work, 
with  an  additional  smaller  ln)at  of  the 
same  design  servicing  them  with  sup¬ 
plies.  The  boats  operate  well  out  of 
sight  of  land  and  they  stay  there  until 
bad  vv'eather  conditions  drive  them  in. 
The  boats  maintain  communication 
with  .shore-based  installations  bv  radio. 
The  process  of  e.xploration  is  standard¬ 
ized,  despite  the  complications  and 
costs  involved. 

The  areas  are  first  determined  bv  the 
survey  boat,  using  a  land-based  tri- 
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PREPARING  TO  SHOOT:  Fibei  cases  of  Vibronite-B  are  brought  up  from  the  magazine  in 
the  hold  and  opened  on  the  deck  of  the  shooting  boat.  Vihronite-B  is  a  natro  carbo  nitrate 
blasting  agent  packed  in  water-resistant  containers  especially  designed  for  underwater  shooting 
of  this  type  by  Hercules  Powder  C^ompany. 


angulation  method.  From  a  known 
point  on  land,  a  survey  line  is  run  out 
to  a  predetermined  marker,  then  pro¬ 
jected  on  by  markers  at  sea  until  the 
desired  location  is  reached.  The  sur¬ 
vey  boat  then  begins  laying  marker 
lines.  A  weight  is  dropped  into  the 
water  on  a  long  cord,  suspended  by  a 
Hoat,  and  a  flag  erected  at  that  point. 
Proceeding  on  a  straight  line  from  the 
Hag  point  bv  compass  readings,  the 
surxev  ship  drops  20-lb.  weights  at¬ 
tached  to  Hoats  and  large  numbered 
balloons  made  of  pliofilm  at  inter\  als, 
to  form  the  shot  line.  While  prelimi- 
narv  surveving  is  accomplished  well  in 
advance,  the  shot-line  markers  are 
dropped  at  the  last  practical  moment 
to  minimize  drift  frr)m  the  marked  area. 
The  recording  and  shooting  boats  are 
then  moved  in  and  the  exploratory 
work  is  ready  to  begin. 

The  land-based  mechanical  triangu¬ 
lation  method  used  is  only  one  of  .sev¬ 
eral  methods  of  fixing  locations.  Other 
methods  incorporate  various  applica¬ 
tions  of  radar  and  electronic  methods, 
utilizing  the  intersection  of  radio  sig¬ 
nals  in  establishing  locations.  Each 
system  possesses  advantages  in  specific 
situations.  In  reasonably  close-in 
“jumping”  operations  such  as  those 
now  being  conducted,  the  mechanical 
method  possesses  the  advantages  of 
simplicity,  economy,  and  flexibility. 

The  survey  boat  follows  a  predeter¬ 
mined  search  pattern  until  an  inter¬ 
esting  trend  is  disco\ered  from  the 
seismographic  records.  The  structure 
is  then  mapped  in  increasing  and  in- 
tensi\e  detail.  The  width  of  the  area 
covered  between  shot  lines  varies  from 
time  to  time.  In  general,  the  first  tests 
are  made  with  the  detonation  of 
charges  of  explosives  set  off  at  regular 
intervals,  with  parallel  line  tests  made 
some  distance  awav.  Should  favorable 
structures  be  discox  ered,  or  if  company 
policv'  indicates  a  more  intensixe 
search  in  the  area,  the  distance  be- 
txveen  the  parallel  shot  lines  is  halx'ed, 
then  subdivided  repeatedly  until  a 
complete  record  is  ax  ailable. 

Getting  Ready  to  Shoot 
\  Charge  of  Explosives  Underxvater 

When  the  boats  are  ready  to  shoot 
( fire  charges  of  explosives ) ,  the  re¬ 
cording  boat  pays  out  the  submarine 
cable  containing  the  geophones  from 


a  reel  on  the  stern.  When  the  record¬ 
ing  boat  has  finished  reeling  out  the 
cable  and  is  in  a  position  parallel  to 
the  buoys  prexionsly  laid  out  by  the 
survey  boat,  and  xvith  the  boat  anchor 
on  the  bottom  and  line  tension  slacked 
off  to  ax'oid  drift,  the  shooting  of  explo- 
sixes  charges  is  readx'  to  begin.  Tlie 
shooting  boat  is  notified  by  radio  and 


niox’es  into  position  at  the  buov  far¬ 
thest  from  the  recording  boat.  Usually 
txvo  shots  are  fired. 

On  the  .shooting  boat,  tin*  shooter  has 
laid  out  from  10  to  15  cases  of  \’ibro- 
nite®-B.  \’ibronite-B  is  a  nitro  carbo 
nitrate  blasting  agent  packed  into  5-in. 
bv  10-Ib.  and  8-in.  bx’  40-lb.  xvater- 
resistant  containers.  \’ibronite-B  xvas 


M.AKING  I'P  CH.ARGES:  Deck  hands  fie  together  four  I3-in.  by  10-Ib.  containers  of  \  ibronite-B 
to  make  individual  40-lb.  charges.  .A  large  balloon  made  of  pliofilm  is  fastened  securely  to  each 
charge  to  hold  the  explosives  in  suspension  .5  ft.  below  the  surface  of  the  water. 
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DROPPING  A  CJIARGK:  After  a  40-lb.  charge  of  the  explosives  has  been  primed  and  the  leg  wires  of  the  SR  Vibroeap  are  connected  to  the  firing 
cable,  the  iissistant  shooter  drops  the  explosives  overboard  and  the  shooting  boat  draws  away  from  the  area. 
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THK  TIT.AN  BOOSTP'R  20;  A  close-up  of  the  Titan  Booster  20,  .A.\  SR  NTBROC.AP:  .After  the  Titan  Booster  is  seated,  an  SR  \’ibro- 

ihe  priming  agent  for  charges  of  Vibronite-B.  A  copper  well  is  cen-  cap  is  inserted  into  a  copper  well  in  one  end  of  the  shell  of  the 

tered  in  one  end  of  a  \'ibronite-B  cxmtainer.  An  indentation  on  the  booster.  The  firing  of  the  Vibnicap  detonates  the  booster  charge 

side  wall  of  the  w-ell  holds  the  booster  fimily  in  place.  which,  in  turn,  detonates  the  charge  of  Vibronite-B. 


I 

ii 

especially  developed  and  inanulac- 
tiired  by  Hercules  Powder  Company 
for  this  type  of  underwater  shooting. 
Its  insensitixity  contributes  to  greater 
safety  in  the  confined  areas  on  boats 
where  explosives  materials  must  be 
stored.  The  design  and  construction  of 
the  containers  are  such  that  they  dis¬ 
integrate  after  being  immersed  in 
water  for  a  period  of  hours  and  their 
nitro  carbo  nitrate  contents  are  de¬ 
stroyed  and  are  no  longer  e.xplosive. 
Thus  this  unitpie  blasting  agent  does 
not  become  a  menace  to  navigation 
or  to  continued  exploratory  operations. 

Titan®  Booster  iJO,  also  designed  and 
manufactured  by  flercules  Powder 
Company,  is  used  as  the  priming  agent 
for  \  ibronite-B.  A  copper  well  of  a 
size  sufficient  to  hold  the  Titan  Booster 
is  eentered  in  one  end  of  a  V’ibronite- 
B  container,  Wfien  tlie  booster  is  in¬ 
serted  and  pushed  to  the  bottom  of 
this  well,  an  indentation  on  the  side 
wall  of  the  eopper  well  engages  and 
holds  it  firmly  in  place.  The  Titan 
Booster  consists  of  a  copper  shell  %  in. 
in  diameter  and  VA  in.  in  length.  In 
one  end  of  the  shell  there  is  a  copper 
well  into  which  a  Hercules  SR  \’ibro- 
cap®  is  inserted  as  a  primer  for  the 
'f'itan  Booster.  An  indentation  in  the 
side  wall  of  the  well  holds  the  \’ibro- 
cap  in  place  and  prevents  its  being 
pulled  awav  from  the  booster. 

The  introduction  of  the  Titan 
Booster  20  provided  another  impor- 
t.mt  factor  of  safetv  in  the  handling  and 
storage  of  e.xplosives  on  boats  used  in 
offshore  prospecting  activities.  The 
boosters  and  the  \’ibrocap  detonators 
are  stored  separately  at  the  far  end  of 
the  shooting  boats,  away  from  the 
blasting  decks,  until  it  is  time  to  prime 
the  explosives  charges  and  fire  shots. 
The  abo\  e  procedure  is  standard  prac¬ 
tice  with  all  of  the  crews. 

Shooting  a  40-lb.  Charge 
Of  \’ibronite-B 

The  shooter’s  assistant  places  a 
charge  of  \’ibronite-B,  made  up  of  four 
.5-in.  by  10-lb.  containers,  on  a  small 
tleck  at  the  rear  of  the  shooting  boat 
and  the  skipper  of  the  craft  maneu\  ers 
the  boat  into  position  near  the  shot 
line.  A  balloon  is  tied  to  the  40-11). 
charge,  and  a  Titan  Booster  20  and  an 
SR  \’ibrocap  are  inserted.  The  leg 
wires  of  the  \’ibrocap  are  connected 


FIRING  THE  CHARGE:  When  the  shooting  boat  reaches  a  distance  of  approximately  .'iOO  ft. 
from  the  submerged  charge,  the  shooter  notifies  the  recording  boat  by  radio  and  pushes  down 
the  plunger  of  the  blasting  machine  to  detonate  the  charge. 


to  a  .500-ft.  duplex  rubber-insulated 
firing  cable  attached  to  a  blasting  ma¬ 
chine  which  deli\  tTS  adetjuate  xoltagt* 
to  detonate  the  Vibrocap.  After  tin* 
shooter  has  inserted  the  booster  and 
cap,  his  assistant  drops  the  charge  ox  er- 
board,  and  the  shooting  boat  draws 
awa\’.  W'lu'ii  it  reaches  an  approximate 
distance  of  'KK)  ft.,  the  charge  sus¬ 
pended  .5  ft.  below  the  surface  of  the 
water  bv  the  balloon  is  exploded  and  a 
column  of  water  leaps  several  hundred 
feet  into  the  air.  The  foregoing  operat¬ 
ing  details  are  repeated  until  the 
line  has  been  explored. 

On  the  recording  boat,  the  obserxcr 
has  been  in  c-onstant  radio  communi¬ 
cation  with  the  shooter  and  records 
each  shot  as  it  is  fired. 

The  detonation  of  the  explosives 
charge  .sends  energv'  impulses  down 
through  the  water  and  the  ox  erlaving 


layer  of  sedimentation  to  the  rock  for¬ 
mations  below.  The  different  strata 
\arv  characteristicallv  in  their  elasti- 
citv  and  resistance  to  .sound  waves.  .As 
the  impul.s(*s  strikt'  them  and  return, 
th«'  time  elapsed  is  measured  in  inter- 
x  als  up  to  1  KKM)  of  a  second.  This 
“travel  time”  is  the  unit  of  measurement 
that  indicates  to  the  geophvsici.st  the 
depth  of  the  formations  below  and 
j)oint.s  up  the  “anomalies”  for  which  he 
is  looking.  In  this  particular  operation, 
the  readings  included  depths  to  18,(KK) 
ft.,  through  sexcral  thou.sand  feet  of 
sediment  to  the  structures  in  which  oil 
might  possibly  be  found. 

Recording  the  Depths 
Of  Subsurface  Formations 

The  returning  impulses,  which  are 
transferred  to  the  recording  machine 
(Continued  on  page  1.52) 
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NON'A  SCX)TIA'S  UNIQUE  HIGHWAY:  With  approximately  2,000,000  tons  of  rock  fill  in  place,  a  section  of  the  C^anso  Causeway  juts  out  from 

the  mainland  of  Nova  Scotia  into  the  waters  of  the  Strait  of  C'anso. 


CONSTRUCTING  A  MODERN  HIGHWAY 
ACROSS  THE  STRAIT  OF  CANSO 

Nova  Scotia  and  Cape  Breton  Island,  separated  by  tbe  waters  of  the  S^GOO-ft.'wide 
Strait  of  Canso,  will  soon  he  joined  hy  one  of  the  world’s  most  unique  highways 

DENNIS  EEI.RINE* 

(Pho  tuijraplix  hy  (lene  N1 at ta t  al  I ) 


Fon  several  years,  the  (juestion  of 
how  to  effect  a  connecting  link  be¬ 
tween  the  mainland  of  \o\’a  Scotia 
and  Cape  Breton  Island,  separated  by 
the  waters  of  the  3,f)(M)-ft.-wide  Strait 
of  Canso,  was  a  political  football.  The 
relative  merits  of  a  bridge  or  a  tunnel 
were  explored  in  many  heated  discus¬ 
sions  and  arguments.  When,  in  the 
spring  of  1952,  the  Department  of 
Transport  annonnced  that  it  would  re¬ 
ceive  bids  for  the  construction  of  a 
causeway  across  the  Strait,  to  be 
known  as  the  Canso  ('ausewav.  Nova 
Scotians  wrae  amazed.  Most  of  them 
thought  such  a  solution  of  the  problem 
was  highlv  impractical,  if  not  impos- 

All)ro  Lake  Ho.ul 
Dartmouth 
Nova  Siotia.  C'anada 


sible.  However,  in  due  course,  bids 
were  receiv  ed  and  a  contract  to  do  the 
work  was  awarded  to  the  firm  of 
Northern  Construction  Catmpanv  and 
J.  W.  Stewart  Limited,  of  N’ancouver, 
British  Columbia,  on  its  bid  of  $22,- 
(KK),(KK). 

At  the  time  of  the  w'riter’s  visit  in 
May,  1953,  less  than  a  year  had  elapsed 
since  the  first  load  of  blasted  rock  had 
been  dumped  into  the  Strait.  With 
some  skeptics  still  mumbling  “it  can’t 
be  done,”  the  work  of  constructing  the 
eansewav  had  been  pushed  to  one- 
(juarter  of  its  eventual  length.  Accord¬ 
ing  to  officials  of  the  contracting  firm 
at  the  site,  another  12  to  18  months 
should  suffiee  to  complete  the  project. 

•Along  the  shore  of  the  Strait,  %  mile 
from  the  site  of  the  projt'ct,  is  a  huge 


deposit  of  granite,  andesite,  and  rhv- 
olite  called  Porcupine  Hill  and  re¬ 
ferred  to  locally  as  “Big  Porky.”  The 
maximum  height  of  this  hard  rock  for¬ 
mation  is  600  ft.  The  rock  required  as 
fill  material  in  the  construction  of  the 
cau-seway  is  obtained  by  the  contrac¬ 
tor’s  crew's  from  blasting  with  dyna¬ 
mite  loaded  into  covote  holes  or  tun¬ 
nels,  drilled  into  the  side  of  the  hill. 

Blasting  Tunnels  in  Porcupine  Hill 

A  typical  primary  blast  on  the  proj¬ 
ect,  using  the  tunnel  method,  involves 
the  following  procedure.  .An  entrance 
tunnel,  approximately  4  ft.  wide  and  5 
ft.  high,  is  driven  vertically  into  the 
rock  at  the  base  of  the  hill  for  a  dis¬ 
tance  of  about  50  ft.  Tlien,  two  tun¬ 
nels  are  driven  at  right  angles  to  the 
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cntranci*  tuiiiifl,  parallel  to  the  face 
of  the  hill,  each  about  40  ft.  long. 
(Charges  of  dynamite  are  loaded  into 
the  extreme  end.s  of  the  two  cross  tun¬ 
nels.  The  charges  are  backfilled  with 
stemming  for  approximately  one-half 
the  distance  of  each  cross  tunnel,  after 
which  a  second  charge  of  dynamite  is 
loaded  and  backfilled  with  stemming. 
In  some  instances,  an  additional  charge 
of  dynamite  is  loaded  at  the  junction 
of  the  cross  tunnel  and  the  entrance 
tunnel.  As  indicated  aboye,  stemming 
is  used  between  all  charges  and  in  the 
entrance  tunnel  to  a  location  near  the 
portal.  Each  dynamite  charge  is  primed 
with  a  short-period  delay  electric 
blasting  cap  and  the  blast  is  fired  by 
means  of  a  220-\()lt  pow'er  line. 

The  dynamite  used  b\’  the  contractor 
is  a  (  ammonia  type,  packed  in  1212- 
lb.  bags.  The  amounts  loaded  for  indi- 
\  idual  blasts  are  yaried  to  fit  existing 
conditions.  In  some  of  the  larger  blasts 
the  charges  loaded  total  2(),(KK)  lbs;  for 
the  smaller  ones,  the  a\(*rage  loaded 


totaled  about  3,(XK)  lbs.  of  dynamite. 

Excavating  Rock  for  Fill 

The  detonation  of  the  tunnel  blasts 
causes  the  fractured  rock  to  roll  down 
the  slope  of  the  hill  and  pile  up  onto 
the  working  floors.  Two  Bucvrus-Erie 
12()-B  electric  shovels  with  6-cu.  yd. 
dippers  load  out  the  blasted  rock  intt) 
34-tou  FED  Euclid  trucks  for  haiding 
to  the  project  site.  During  the  trips  to 
the  causeway,  the  truckloads  of  rock 
are  weighed  on  l(K)-ton-capacity  Howe 
scales.  Upon  arri\al  at  the  job  loca¬ 
tion,  the  rock  is  dumped  and  TD-24 
International  bulldozers  push  it  into 
the  Strait.  More  than  2,{KK),(KK)  tons  of 
blasted  rock  had  been  put  into  place 
on  the  highway  site  by  this  method  up 
to  the  middle  of  .\pril,  1953. 

Copco  drills  are  employed  exclu¬ 
sively  on  this  project,  both  the  Coro- 
mant  Series  4  and  the  Model  RH-656- 
4VV^,  ecpiipped  with  BMK-61-.\2  push¬ 
ers  cut  down  to  36  in. 

While  some  of  the  electricity  iised 


for  pow'cr  purposes  on  the  job  is  pro¬ 
vided  by  local  firms,  an  additional 
supply  is  generated  at  the  site  by 
means  of  two  Caterpillar  D397  elec¬ 
tric  generator  sets  and  a  Chicago 
Pneumatic  2.50-kw.  electric  generator. 
The  equipment  at  the  job  location  sup¬ 
plies  all  of  the  power  required  for  the 
operation  of  the  electric  shovels  and 
other  incidental  purposes.  With  work 
going  on  continuously  in  three  8-hour 
shifts,  power  is  one  of  the  big  items  on 
this  project.  During  the  hours  of  dusk 
and  darkness,  the  entire  area  is  flood¬ 
lighted.  Frerjuent  fogs  and  heavy 
mists  in  the  area  recjuire  the  use  of 
floodlights  at  working  places  during 
many  daylight  hours. 

One  of  the  difficult  problems  en¬ 
countered  by  the  contractor  has  been 
caused  by  hea\  v  ice  Hoes  that  pass 
through  the  Strait  from  northern  ice 
fields  during  the  early  .spring  months. 
Swept  along  by  the  swirling  current, 
huge  mounds  of  ict*  were  piled  up 
against  completed  sections  of  the 


“HIC>  POKKY":  Broken  rock  required  as  fill  material  in  the  construction  of  the  new  causeway  is  obtained  by  the  contractor  from  tunnel  blasts  in 

a  huge  deposit  of  granite,  known  locally  as  “Big  Porky.” 
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AFTKH  A  Tl'NNKI.  BLAST;  A  Bucyrus-Kric  120-B  electric  shovel  AT  THE  WEIGHING  STATION:  Ten  Euclid  trucks,  like  the  one 

with  i^(i-cu.  \d.  dipper  loads  out  broken  rcK-k  after  a  tunnel  blast  into  pictured  above  at  the  weighing  station,  will  haul  a  total  of  9,000,000 

a  :34-ton  Euclid  truck  for  transportation  to  the  project.  tons  of  blasted  rock  to  the  project  before  the  job  is  completed. 
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cau-Sfway.  ^V'hile  they  did  no  damage 
to  structures,  they  slowed  up  work 
eonsidt'rably  on  several  occasions. 

A  4,300-ft.  Causeway 

Considered  to  be  one  of  the  most 
ambitious  undertakings  in  the  history 
of  causeway  construction,  the  Canso 
project  will  measure  4,300  ft.  on  the 
completion  of  its  span  across  the  3,600- 
ft.  Strait.  The  e.xtra  length  is  accounted 
for  by  a  pronounced  curve  near  both 
ends  of  the  job.  , 

The  maximum  depth  of  the  water 
along  the  center  line  of  the  causeway 
is  187  ft.,  under  which  lies  an  addi¬ 
tional  25  ft.  of  silt.  When  completed, 
the  top  of  the  roadway  will  have  a 
width  of  80  ft.  and  a  base  width  of 
approximately  600  ft.  The  surface  will 
be  20  ft.  above  low  water  and  13  ft. 
above  high  water. 

In  May  of  this  year,  the  project 
reached  its  most  difficult  phase,  that 
of  placing  the  fill  in  water  212  ft.  deep, 
including  the  silt  base.  With  this  part 
of  the  job  completed,  the  contractor’s 
crews  are  continuing  a  steady  advance 
in  bringing  the  causeway  toward  the 
Cape  Breton  shore.  Work  has  already 
begun  at  the  latter  location  on  the 
construction  of  a  navigation  lock.  This 
work  is  being  done  by  T.  C.  Gorman 
Construction  Company  of  Halifax, 
Nova  Scotia. 


IN  A  Tl'NNEL:  Tunnels  50  ft.  deep,  with  two  40-ft.  lateral  wings,  are  driven  into  the  side 
of  Big  Porky  by  the  drilling  crew.  Blasts  are  made  with  a  40'  <  ammonia-type  dynamite  packed 
in  12'2-lb.  bags  and  primed  with  short-period  delay  electric  blasting  caps. 


The  Completed  Project 

'I'he  finished  project  will  include  a 
two-lane  highway  and  a  railway  line 
on  one  side  of  the  surface.  At  pres¬ 
ent,  the  industrial  area  of  Cape  Breton 
Island,  housing  eastern  Canada’s  big¬ 
gest  steel-  and  coal-production  facili¬ 
ties,  is  dependent  on  a  train  ferry  to 
move  its  products  inland.  .After  the 
job  is  completed,  the  economy  of  Cape 
Breton  will  receive  a  definite  boost, 
with  both  highway  and  rail  transporta¬ 
tion  available  in  an  unbroken  line  for 
tlu*  first  time  in  the  long  history  of 
the  Island. 

The  successful  completion  of  this 
difficult  project  will  constitute  per¬ 
sonal  achie\ements  for  the  men  who 
will  have  made  Canadian,  if  not  world, 
historv  in  their  field.  The  top  men  on 
this  venture  include  W.  M.  “Bill” 
Goodwin,  jjroject  manager;  Gus  \'in- 
blad,  superintendent;  Doug  Lambert, 
project  engineer;  M.  Osadan,  and  j. 
Shannon,  night  bosses. 

.All  that  remains  to  complete  the 
project  is  for  “Big  Porky”  to  contribute 
another  7,000, (KX)  tons  of  rock  for  fill, 
causing  the  Canso  Causeway  to  be  en¬ 
tered  in  the  record  books  as  another 
big  construction  job  well  done. 


C()N'TKAC;T()R’S  key  .MEN:  Operating  supervisors  for  the  contractor  on  this  big  job  in  Nova 
Scotia  are,  left  to  right.  Bill  Goodwin,  project  manager;  D.  Gow,  office  manager;  Doug  Lambert, 
project  engineer;  and  Gus  \’inblad,  project  superintendent. 


SPREADING  ROCK  KILL:  One  of  the  TD-24  International  bulldozers  pushes  broken  rock  into  the  Strait  as  fill.  The  open  end  of  the  causeway 
is  directly  opposite  the  source  of  rock  supply.  Big  Porky,  looming  up  in  the  background. 
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HUNTER  TUNNEL  MINERS 
AWARDED 

SENTINELS  of  SAFETY  TROPHY 


Employes  of  The  Pbiladelpliia  and  Reading  Coal  and  Iron  Company’s  anthracite 
mine  at  Ashland,  Pennsylvania,  are  honored  for  a  perfect  safety  record  in 
1952,  involving  77,336  man-hours  of  work  underground 


ON  Saturday,  August  8,  195;3,  at 
10  o’clock  iu  the  luoriiiiig,  a  pro¬ 
gram  of  iutcrcstiiig  events,  under  the 
auspices  of  The  Philadelphia  and 
Reading  C>oal  and  Iron  C^ompauy,  got 
under  wav  in  Lakewood  Park  Pavilion 
near  Pottsville,  Pennsylvania.  The  oc¬ 
casion  marked  the  49th  anniversary  of 
P  and  R’s  first-aid  contests  among 
teams  from  the  company’s  active  oper¬ 
ations,  and  the  presentation  of  awards 
to  emploves  of  various  mining  units  for 
outstanding  achie\ements  in  safety. 


In  addition  to  the  more  than  800  em¬ 
ploves  present,  district  and  local  offi¬ 
cers  of  the  United  Mine  Workers  of 
.\merica,  representatives  of  the  U.  S. 
Bureau  of  Mines,  of  the  Pennsylvania 
Department  of  Mines,  and  of  the 
School  of  Mineral  Industries  of  Penn¬ 
sylvania  State  College,  and  officials 
of  neighboring  anthracite-producing 
companies  attended  the  ceremonies. 

Following  the  singing  of  the  national 
anthem  and  a  welcoming  address  by 
the  master  of  ceremonies,  George  J. 


Cdark,  general  manager  of  the  P  and  R 
company,  the  program  began  with  the 
working  of  three  contest  problems  by 
well-trained  first-aid  teams  represent¬ 
ing  eight  of  the  coal  company’s  mining 
properties.  St.  Nicholas  Central 
Breaker  was  the  winner  with  a  per¬ 
centage  of  99.416;  Locust  Summit  Cen¬ 
tral  Breaker  was  second  with  99.300; 
and  Potts  Colliery  was  third  with 
99.166.  George  A.  Roos,  company  \  ice 
president,  presented  prizes  to  the  mem¬ 
bers  of  the  winning  teams. 


.4\V.4R1)1NG  TROPHY  AND  FL.AG:  .After  extending  eongratu- 
lations  to  the  Hunter  Tunnel  mine  employes  for  their  perfect 
safety  record  during  77,:i:J6  man-hours  of  work  in  1952,  Joseph  I. 
Horty,  left,  editor  of  The  Explosives  Engineer,  awards  the  Senti¬ 
nels  of  Safety  trophy  and  flag  to  Clarence  O.  Whaite,  the  superin¬ 
tendent  of  Hunter  Tunnel  mine. 


JOSEPH  A.  HOLMES  CERTIFICATE:  John  J.  Forbes,  right, 
director  of  the  U.  S.  Bureau  of  Mines,  presents  a  Joseph  A. 
Holmes  Safety  Association  Certificate  to  Edward  D.  VV'illiams, 
superintendent,  of  P  and  R  coal  company's  Locust  Summit 
Breaker,  and  William  J.  Whalen,  president  of  Local  Union  876, 
f  United  Mine  Workers  of  America. 
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After  being  introdueed  by  the  mas¬ 
ter  of  eeremonies,  the  direetor  of  the 
U.  S.  Bureau  of  Mines,  John  j.  Forbes, 
presented  tlie  Joseph  A.  Holmes  Safety 
Assoeiation  Certifieates  of  Honor  to 
fi\  e  of  the  eompany  s  operating  units— 
Loeust  Summit  Breaker,  Oak  Hill 
Mine,  Newkirk  Mine,  Maple  Hill 
Collierv,  and  Shen-Penn  Produetion 
Company  —  for  records  of  nonfatal 
injuries  during  long  periods  of  work. 
In  pre.senting  the  certificates,  Mr. 
Forbes  commended  the  personnel  at 
these  fi\e  operations  for  having  mined 
and  prepared  27,035,767  tons  of  an¬ 
thracite  during  a  total  worktime  of 
16,358,815  man-hours  of  exposure 
without  incurring  a  fatality.  An  indi- 
\idual  award  was  presented  by  .Mr. 
Forbes  to  Leon  H.  Strecker,  outside 
foreman  at  Alaska  Colliery,  “for  super- 
\ising  surface  employes  from  July  14, 
1948,  to  October  3,  1952,  with  no  dis¬ 
abling  injuries  during  a  total  worktime 
of  458,588  man-hours.” 


FIRST-AID  TEAMS:  Trained  teams,  representing  eight  operating  properties  of  The  Phila¬ 
delphia  and  Reading  Coal  and  Iron  C'ompany,  at  work  on  one  of  three  complicated  first-aid 
problems  before  the  eyes  of  expert  judges. 


Cooperation  Pays  Dividends 

After  the  presentation  of  the  certifi¬ 
cates,  Mr.  Clark  introduc“t'd  Joseph  1. 
Hortv,  editor  of  Tiik  E.xplosives  Engi¬ 
neer,  to  make  the  awards  of  the  Sen¬ 
tinels  of  Safety  trophy  and  flag  to 
Cdarence  O.  W’haite,  superintendent  of 
Hunter  Tunnel  mine,  representing  the 
mine  employes.  During  his  talk,  Mr. 
Hortv  commented  that  51  mines  had 
been  enrolled  in  the  anthracite  group 
in  the  National  Safety  Competition  of 
1952.  “When  the  records  were  tabu¬ 
lated,  the  total  worktime  of  77,336 
man-hours  with  no  lost-time  injuries  at 
Hunter  Tunnel  mine  was  the  best  rec¬ 
ord  in  that  group.”  In  conclirsion,  Mr. 
Hortv  said,  “During  vour  .seven  years 
of  partieipation  in  this  nationwide 
safety  contest.  Hunter  Tunnel  mine 
won  a  Certifieate  of  .\chievement  in 
Safety  in  1946;  it  won  the  Sentinels  of 
Safety  trophv  and  flag  in  the  1948  eom- 
petition;  and  it  won  the  trophy  and 
flag  again  in  the  1952  competition. 
Through  the  years,  vour  records  point 
clearly  to  the  fact  that  every  man  has 
a  feeling  of  personal  responsibility  to 
live  up  to  the  rules  and  regulations  of 
vour  companv’s  safety  program.  That 
kind  of  eooperation  pays  dividends  in 
health  and  happiness  for  von,  vour 
families,  and  vour  friends.” 

Mr.  Forbes  presented  individual 
Certificates  of  .\chievement  in  Safety 


PRIZES  TO  THE  WINNERS:  George  .4.  Roos,  vice  president.  The  Philadelphia  and  Reading 
C^ual  and  Iron  Company,  right,  presents  prizes  to  the  members  of  the  winning  first-aid  team 
representing  the  St.  Nicholas  Central  Breaker. 


to  Mr.  Whaite  for  later  distribution  to 
each  employe  in  the  Ibmter  Tunnel 
mine  organization. 

In  accepting  the  Sentinels  of  Safety 
awards  and  the  certificates.  Superin¬ 
tendent  Whaite  expressed  liis  pride, 
and  the  pride  of  each  of  his  fellow- 
workmen,  on  being  the  winners  in  this 
national  competition  for  safety  honors. 
“We  will  continue  to  do  our  best  to 
eliminate  lost-time  accidents,”  he  said, 
“and  we  look  forward  to  winning  the 
trophy,  the  flag,  and  individual  certifi¬ 
eates  manv  more  times  in  the  future.” 


-At  the  conclusion  of  Mr.  Whaite’s 
remarks,  CJordon  HI.  Smith,  represent¬ 
ing  tlie  Pennsybania  Department  of 
Mines,  extended  congratulations  to  the 
employes  and  officials  of  the  P  &  R 
companv  for  their  sustained  efforts  in 
the  promotion  and  development  of 
safe  working  conditions  in  all  phases  of 
underground  and  surfaee  operations. 

The  program  was  brought  to  a  close 
with  an  in\  itation  to  everyone  present 
to  partake  of  a  buffet  luncheon,  with 
the  compliments  of  The  Philadelphia 
and  Reading  ('oal  and  Iron  Companv. 
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L  K  T  THERE  BE 


'I’lie  old  Da\  \’  lamp  served  well  in  its  dav. 

To  dimly.  yt“t  safely,  light  gloom 
In  dark  lal)\'rinths,  where  miners  dug  coal 
In  entry,  tight  erosseut,  and  room. 

With  ears  sharply  tuned  to  whispering  .sounds 
From  scpieezing  wedge,  pillar,  or  frame; 

Kyes  weary,  read  signs  of  dangers  that  lurked 
And  dimmed  the  lamp’s  Hiekering  flame. 

From  olden  howl’s  flames  came  brighter  oil  lamps, 
W’ith  spouts  like  the  housewife’s  teapots, 

.\nd  tight,  twisted  wicks  with  short,  stinking  flames. 
Paths  lighted  in  underground  .spots. 

While  greasy,  begrimed,  they  hung  on  men’s  caps. 
O’er  faces  as  grimy  and  soiled 
.\s  faces  of  coal  at  pillars  or  rooms 
Vbere  miners  so  wearily  toiled. 


To  miners  who  worked  in  old  Catnp  Bird’s  depths. 
Four  candles  were  doled  for  each  shift, 

.\nd  each  burned  its  hours  in  candlestick’s  clamp 
In  stope,  up  the  raise  or  the  drift. 

W'hile  “snuffs,”  the  short  ends  of  lights  nearly  spent. 
Were  picked,  like  rare  gems,  from  the  ground, 

.And  added  rich  moments  of  safety  and  light. 

When  spitting  the  fu.se  iu  a  round. 

.Again  came  a  dav  when  chemistry’s  art 

Schemed  well  to  make  mine  work  more  bright; 

In  elements  mi.ved  with  scientist’s  .skill— 

-Add  water  —  to  carbide  —  then  light. 

But  as  with  all  lights  that  e\er  luoe  failed. 

Resourceful  man  needed  to  be. 

To  plan  his  supply  —  but  in  need  to  call 
On  Nature  in  adversity! 

With  batteries  clipped  to  miner.s’  snug  belts, 

.And  cables  hooked  up  to  their  lamps. 

Bright  light  pierced  the  dark,  like  (Ivclopeau  eye. 
Through  perils  of  mines’  sneaking  damps. 

No  searching  for  carbide,  water,  or  wire. 

Or  oil  that  was  .spilled  by  a  blast; 

A  wizard,  with  dreamers,  workers,  and  powta. 

Made  mine  workings  safer  at  last. 

.And  tunnels  today,  where  hardrockers  toil, 

.Are  as  light  as  a  welcoming  door; 

The  drill  jumbos  gleam,  lit  like  a  big  churcli. 

From  “Christmas  Tree”  down  to  the  floor. 

Sharp,  flashing  lights  warn  when  danger  is  near— 
Loosed  rock  from  a  starter  steel’s  shock, 

.And  mining  keeps  pace  as  lights  brighter  shine— 

More  tunnels!  More  powder!  More  rock! 


®B(ix  KUT.  Kplirata.  Wasliin^tDii 
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QUARRYING 

A  MASSIVE  GRANITE  FORMATION  IN 

VIRGINIA 

pilling  an  <1  h\  astSn^  on  benches  wS  th  wopkln  ^  faces  20  ft.  high  ppoJucecI 
ejccellent  fragmentation  wi  th  a  minimum  of  bac  bb  peak  and  fly  rock 


Thk  John  II.  Kerr  Dam,  originally 
(le.signated  Ihigg.s  Island  Dam,  lo¬ 
cated  near  South  Hill  in  Mecklenburg 
('onntv',  \’irginia,  is  the  first  major  proj¬ 
ect  to  he  completed  in  the  U.  S.  Armv’ 

°  Manager,  Halpli  K.  MilK 
and  Clorniaii  Brotlicrs,  Inc. 

South  Mill,  \'iri;inia 


K.  W.  McC'ALL* 

(’orps  of  Enginet'i’s  e.xtensive  con¬ 
struction  program  designed  to  control 
floods  and  to  generate  electric  power 
for  the  benefit  of  residents  of  the  Roa¬ 
noke  Ri\  er  \’allev.  .•Ml  construction  de¬ 
tails  iinoKed  in  the  Roanoke  River 
program  are  tinder  the  dirt'ction  of 
the  district  engineer  of  the  (airps 


and  his  staff,  with  headtpiarters  in 
.Norfolk.  N’irginia. 

The  Kerr  Dam,  a  2,7S5-ft.-long  con¬ 
crete  structure  of  the  grax  itv  type,  is 
flanked  by  an  earth  wing  and  saddle 
dikes  that  make  its  overall  length 
19.2.50  ft.  The  ma.ximnm  height  of  the 
concrete  structure  is  144  ft.;  the  earth 


THK  KXPI.OSIVES  F.NGINKER  •  SKPTEMBEK-Of:TOBER.  1953 


149 


EXCELLENT  FRAGMENTATION:  The  use  of  short-period  delay  electric  blasting  caps  as 
the  detonators  of  the  dynamite  charges  in  primary  blasts  contributed  to  excellent  fragmentation 
and  the  minimizing  of  backhreak  and  flv  rock. 


wing  ami  satldk*  dikes  on  each  side 
measure  45  ft.  in  height. 

The  specifications  for  the  concrete 
retjnired  for  the  construction  of  tlie 
dam  and  powerhouse  stipnlatetl  6.50,- 
(KX)  cn.  yds.  Crushed  stone  reqnire- 
mtMits  for  nse  as  concrete  aggregate, 
riprap,  blanket  material,  railroad  bal¬ 
last,  the  relocation  of  roadwavs  and 
structures,  and  the  manufacture  of  sand 
were  awarded  b\’  contract  to  Ralph  E. 
Mills  and  Gorman  Brothers  of  Flem- 
ingsbnrg,  Kentucky,  a  combination  of 
(jnarrv  and  heavv-constrnction  special¬ 
ists  with  long  and  varied  experiences. 


The  (piarry  selected  by  the  Mills 
and  Gorman  organization  to  produce 
the  crushed  stone  requirements  in  its 
contract  is  located  on  propertx'  which 
had  been  leased  previously  to  the  Gov¬ 
ernment  by  Southern  .Aggregates  Cor¬ 
poration.  The  quarry  had  been 
opened  by  Lambert  Brothers,  Incor¬ 
porated,  of  Knowille,  Tt'imessee,  to 
supply  crushed  stone  for  a  Goyern- 
ment-bjiilt  highway  and  railroad. 
When  the  Mills  and  Gorman  crews 
mo\  (‘d  onto  the  property,  thev'  found 
the  formation  in  the  (piarry  to  be  par¬ 
tially  exposed,  and  only  a  minimum  of 


SAND  M.ANT'F.AC^TL'RE:  A  closc-up  of  some  of  the  smaller  sizes  of  crusbed  stone  being 
pr«K-essed  tlirougb  a  wet  screening  operation  in  tbe  plant  for  the  manufacture  of  sand  required 
on  the  project.  Fines  over  100  mesh  are  wasted. 


stripping  and  the  removal  of  weath¬ 
ered  rock  were  necessary. 

The  Rock  in  the  Quarry 

The  rock  formation  in  the  quarry  is 
a  ma.ssiye  granite  almost  devoid  of 
natural  bedding  planes  and  fissures. 
Petrographic  analyses  of  its  mineral 
composition  revealed  it  to  be  .30  per 
cent  quartz,  24.2  per  cent  microcline, 
•39.4  per  c^nt  plagioclase,  and  6.5  per 
cent  mica. 

The  contractor’s  plan  of  operations 
was  to  develop  a  high  working  face 
and  to  use  the  well-drill  method  of 
drilling  and  blasting.  Trials  of  this 
method  resulted  in  unsatisfactory  pro¬ 
gress  and  a  change  to  the  bench 
method  was  made  with  more  satis¬ 
factory  results.  The  height  of  the 
working  faces  of  the  benches  was  es¬ 
tablished  at  approximately  20  ft.  Be¬ 
cause  of  the  lack  of  bedding  planes  and 
fissures,  difficultv'  was  experienced  in 
maintaining  uniform  grades  at  the 
floor  levels  of  the  benches.  Tliis  prob¬ 
lem  was  overcome  by  the  exerci.se  of 
special  vigilance  bv’^  the  drilling  crews 
in  maintaining  uniformity  in  the 
depths  and  spacings  of  the  drill  holes. 

Drills  and  Compressors 

Gardner  -  Denver  Model  D99DT 
vv'agon  drills  and  S.55  jackhammers 
were  emplov'cd  in  the  drilling  opera¬ 
tions.  The  vv'agon  drills  were  ('quipped 
with  Ik-in.  round  steel  in  6  to  24-ft. 
lengths,  and  214  and  2-in.  detachable 
carbide  chisel-type  bits.  The  jack¬ 
hammers  were  equipped  vva'th  Hex. 
steel  in  2  to  10-ft.  lengths,  and  H-in. 
detachable  bits.  Air  for  tbe  drills  was 
supplied  from  a  stationarv'  plant  con¬ 
sisting  of  two  compressors,  a  1,700- 
c.f.m.  OCE  Chicago  Pneumatic  and  a 
1,070-c.f.m.  XRE  Inger.soll-Rand.  The 
compress('d  air  was  delivered  to  the 
drills  through  a  6-in.  line,  providing 
uniform  pre.ssure  at  the  drills. 

.Abnormal  abrasion  vv'as  encountered 
in  drilling  operations  and  tvv'o  com¬ 
plete  sets  of  stec'l  and  bits  were  main¬ 
tained  for  each  drill  at  all  times.  This 
minimized  delav'S  and  provided  ample 
time  for  the  steel  to  cool.  The  vv^agon- 
drill  crews  averaged  300  ft.  of  hole  per 
drill  per  eight-hour  shift;  the  bits  aver¬ 
aged  about  2.50  ft. 
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A  Typical  Blast 

A  typical  primary  blast  in  the  quarry 
iiivoh  ed  a  section  of  a  bench  75  by  250 
ft.,  with  the  narrow  end  utilized  as  the 
working  face.  Holes  for  blasting  were 
drilled  20  ft.  deep,  with  staggered 
spacings  on  a  5/2  by  6-ft.  pattern.  Each 
hole  was  loaded  with  60%  ammonia 
gelatin  dynamite  in  the  bottom  and 
40%  ammonia  gelatin  dynamite  on  top 
of  the  bottom  charge.  The  loading 
ratio  was  1  lb.  of  dynamite  to  3.3  tons 
of  rock  in  the  solid.  Short-period  de- 
lav  electric  blasting  caps,  from  first 
through  sixth  delay  periods,  were  used 
as  primers  for  the  dynamite  charges. 
Approximately  1/2  ft.  of  moist  sand  was 
tamped  on  top  of  the  explosives  to 
stem  each  hole  to  the  collar.  .After 
loading  operations  were  completed, 
the  h‘g  wires  of  the  caj^s  were  con¬ 
nected  in  series  parallel,  20  caps  to  a 
series,  and  the  blast  was  fired  with  a 
440-x()lt  electric  current.  Excellent 
fragmentation  resulted  from  this  plan 
of  blasting,  and  backbreak  and  flv  rock 
were  practically  elimiuat('d.  Secondary 
blasting  was  negligible. 

The  banks  of  bla.sted  rock  in  the 
quarry  were  reco\ered  by  two  Diesel- 
power(*d  shovels,  a  2/2-cn.  vd.  .54B 
Bncvrns-Erie  and  a  ll-i-cn.  vd.  605 
Koehring,  and  loaded  into  a  fleet  of 
six  WD-60  Koehring  dnmptors  for 
transportation  to  the  primary  crusher 
at  the  plant.  From  March,  1949.  to 
March.  19.52.  the  cru.shing  plant  pro¬ 
duced  approximately  2,(KK).(K)0  tons  of 
\arious  sizes  of  stone.  Of  this  total, 
about  1,400.000  tons  were  delivered 
to  various  project  locations  in  railroad 
cars,  and  600,000  tons  in  trucks. 


RECOVERING  HLASTED  ROC.'K:  .After  one  of  the  primarx'  blasts  had  been  fired,  a  Bucyrus- 
Erie  Diesel-powered  shovel  is  put  to  work  to  load  the  broken  rock  into  a  Koehring  dumptor 
for  delivery  to  the  primary  crusher  at  the  plant. 


Safety,  Equipment,  Personnel 
Safety  in  operations  was  of  prime 
importance  and  everyone  cooperated 
in  complying  with  the  regulations 
established  by  the  contractor  and  the 
■Army  Engineers.  No  lost-time  acci¬ 
dents  were  experienced  in  cttnducting 
the  blasting  operations  in  the  quarry, 
lu  addition  to  furnishing  safety  etpiip- 
meut  to  the  men  on  the  job  —  helmets, 
shoes,  goggles,  and  respirators— quarry 
and  plant  super\  isors,  supplemented 
by  representatives  of  insurance  com¬ 
panies,  conducted  meetings  at  regu¬ 
lar  interx  als,  at  which  all  the  employes 


participated  in  discussions  of  possible 
hazards  and  how  to  eliminate  them. 

The  officers  of  the  contracting  firm 
comprised  Ralph  E.  Mills,  president; 
A.  D.  Ciorman,  vice  president;  C.  E. 
(Jorman,  treasurer;  and  C.  W.  Wood, 
secretary.  The  supervising  personnel 
at  the  (piarry  and  plant  on  the  A'ir- 
ginia  project  included  R.  W.  .McCall, 
manager;  J.  W.  Wilkins,  (jnarry  super¬ 
intendent;  M.  D.  Sadler,  plant  super¬ 
intendent;  James  Neuman,  plant  fore¬ 
man;  (’.  W.  Shumaker,  master  me¬ 
chanic;  J.  B.  Call,  office  manager;  and 
Ethel  Ci.  Cooper,  secretary. 


()Ph'R.4TING  PERSO.N’NEL:  Left  to  right,  R.  \V.  McCall,  manager;  J.  B.  Call,  office  manager;  J.  \V.  Wilkins,  quarry  superintendent;  C.  W. 
Shumaker,  master  mechanic;  Ethel  G.  Cooper,  secretary’;  J.  S.  Neuman,  plant  foreman;  M.  D.  Sadler,  plant  superintendent. 
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boat  crew  engaged  in  such  work  may 
hi*  in  excess  of  $50, (KK)  a  month. 


Shooting  £op  Oil  in  tlie  Oulf  of  Mexico 

(Continued  from  page  141) 

l)y  the  geophones,  are  sent  through  a  decision  as  to  whether  to  risk,  first,  the 

“mixing  hoaril”  before  being  recorded.  lease,  and,  then,  the  millions  of  dollars 

Oxerlapping  impulses  are  mixed  to  necessarv  to  sink  a  xv’ell  in  deep  water 

reinforce  the  weak  ones  and  bring  the  out  of  sight  of  land,  with  the  resulting 

stronger  oni*s  down,  in  order  to  sta-  production  problems, 

hilize  the  picture.  The  cost  of  submarine  seismograph 

The  amplified  signals  pass  through  work  is  high,  .\side  from  the  original 

the  mixer  into  the  galx  anometers.  The  expenditures  such  as  $2.5,(KK)  for  the 

power  from  the  electronic  signal  is  con-  cable,  and  thousands  upon  thousands 

xerted  into  mechanical  moxement  by  of  dollars  for  other  mechanical  eijuip- 

an  oscillating  coil  in  a  magnetic  field  ment,  the  operating  cost  of  a  three- 


VVeather  Big  Factor 
In  Offshore  Activities 

The  amount  of  territory  covered  by 
an  offshore  exploratory  crew  is  ex¬ 
tremely  xariahle,  for  its  actixities  are 
at  the  mercy  of  weather  conditions. 
Sometimes  crexvs  may  he  idle  for  xveeks 
at  a  time;  at  other  times  they  may  xvork 
steadily.  When  an  operation  is  started 
it  is  continuous,  including  Sundays  and 
holidays,  xvhenexer  shooting  is  practi¬ 
cal.  The  size  of  areas  surveyed  is  also 
ilependent  upon  the  thoroughness  of 
the  operation. 

Despite  mechanical  failures,  had 
xveather  conditions,  and  other  operat- 
itig  difficulties,  an  offshore  seismo¬ 
graph  crexv  xvill  often  cover  as  much 
territory  in  a  month  as  a  land  crew  xvill 
cover  in  sexeral  months.  It  is  difficult 
to  establish  an  average  number  of  line 
shots  in  a  month,  or  the  territory  cov¬ 
ered.  Some  crexvs  hax  e  made  as  many 
as  4,(KK)  shots  in  one  month;  others 
operate  at  an  average  of  less  than  1,000. 

The  total  sijuare  feet  of  area  coxered 
xvill  xary  xvith  the  distance  hetxx’een 
the  shot  lines  on  the  grid  as  the  neces- 
sitx’  of  close  examination  of  specific 
structural  conditions  dictates. 

W'hat  the  present  seismographic  ac- 
tivitx’  on  the  Chilf  Coast  xvill  mean  in 
the  future  is  unknoxxn.  One  certain 
fact  is  that  the  presence  or  absence  of 


KKt.’OHDIN'G  E.N’F.RGY  IMPl'LSKS:  As  the  energy  impulses  from  the  explosion  strike  the 
submerged  strata  and  return,  the  time  elapsed  is  measured  in  intervals  up  to  1/1000  of  a  second. 
This  travel  time  indicates  to  the  geophysicist  the  depth  of  the  submerged  strata. 


and  thus  drixcs  a  moving  light  beam 
xvhich  is  directed  upon  light-sensitized 
paper  through  a  mirror.  The  picture 
draxvu  hv  the  light  beam  makes  a 
xvax  t'ring  black  line  xvhen  the  paper  is 
dexeloped.  The  20  beams  from  the  20 
geophones  as  recorded  are  used  to 
determine  the  depths  to  the  formations 
heloxv.  Where  excessive  abnormalities 
and  di'pth  variations  are  noted,  the 
sought-for  salt  dome,  structure,  or 
stratigraphic  trap  is  indicated. 

The  seismographic  record,  xvhile  in- 
dicatixe  to  the  geophx*sicist,  does  not, 
of  course,  tell  the  xvhole  storx'.  The 
record  is  taken  hack  to  headquarters, 
plotted  on  cross  sections  hv  trained 
interpri'ters,  and  the  resulting  maps 
gixi*  a  specific  ri'flecting  horizon.  The 
computing  process,  inxolving  thou¬ 
sands  of  separate  calculations,  is  then 
checked  carefullv  for  accuracy,  and 
hc'comi's  the  basis  for  the  companx's 


THE  P.ARTY  C.'HIEP':  The  geophysical  crew’s  party  chief  examines  a  map  of  the  offshore  area 
in  the  Gulf  of  Mexico  where  preliminary’  prospecting  activities  are  now  in  progress. 
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THK  SUPPLY  BOAT:  The  exploration  erexv,  > 
of  the  Gulf  of  Mexieo,  is  kept  supplied  with  a 
verted  government-s 

typical  oil-bcariiig  structures  will  he 
established  oxer  a  wide  area  by  oil 
companies’  seismic  prospecting  crews 
using  explosives  and  specialized  equip¬ 
ment,  provided  tideland  titles  are 
cleared.  Currently,  leases  granted  by 
the  states  are  expensixe.  One  13,750- 
acre  tract  xvithin  the  Louisiana  juris¬ 
diction  was  leased  recently  by  a  major 
oil  company  for  $53;3,(KM).  That  pay¬ 
ment  xvas  only  the  initial  one,  granting 
the  right  to  drill.  If  oil  is  di.scovered, 
additional  amounts  of  monex'  xvill  be 
paid  to  the  state  for  rentals  and  for 
rovalties  on  the  oil  realized. 

Exploration  and  Production  Costs 
Exceed  $260,000,000 

To  date,  the  major  discoveries  of 
offshore  oil  have  been  made  off  the 
coast  of  Louisiana,  and  no  oil  has  been 
found  off  the  Texas  coast.  Of  a  total 
of  211  holes  drilled  offshore  up  to  July, 
1953,  105  found  oil  and  5  found  gas. 


lurking  its  way  up  and  down  the  coastal  shelf 
variety  of  materials  and  equipment  by  a  con- 
urplus  “crash”  boat. 

Sixteen  of  the  dry  holes  drilled  xvere 
in  Texas.  The  total  production  from 
offshore  sources  is  currently  about 
12,000  barrels  of  oil  and  50  to  100  mil¬ 
lion  cu.  ft.  of  gas  a  day.  For  this  return, 
e.xpenditures  for  exploration  and  pro¬ 
duction  total  more  than  $260,000,000. 

Geologists  are  reluctant  to  hazard 
.speculations  on  xvhether  or  not  the 
Texas  coast  xvill  exer  produce  xery 
much  oil.  Some,  hoxvexer,  are  opti¬ 
mistic.  Under  any  circumstances,  sei.s- 
mographic  exploration  actixity  using 
explosives  in  the  Chilf  may  be  expectt'd 
to  continue  for  sexeral  years,  until  tiu' 
entire  area  is  mapped. 

Cairrently,  drilling  operations  are 
limited  to  shalloxv  depths  in  xvater  ap¬ 
proximately  60  ft.  deep.  Future  de- 
xelopmeut  teclmicjiies,  hoxvexer,  max’ 
make  it  possible  to  go  to  the  limit  of 
the  6(K)-ft.  depth  of  the  continental 
shelf,  from  xvhere  it  drops  off  into  the 
oceanic  abyss  of  the  Gulf. 
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copy  of  KOCHE  ESTIMATING  METHODS 
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Person  ^ _  _ 

Firm  _  _ _ 

Address  _ _  _ _ _ _ 

City  _  _ _ Zone.  _ .  . 


DEPENDABLE  -  RELIABLE 


Prepare  Construction  Estimates  and  Reports 
by  the  application  of  a  tried  and  proven  sys> 
tern,  that  presents  numerous  illustrations,  and 
examples,  of  construction  plant  costs,  work 
item  costs,  general  and  indirect  costs,  sum* 
marizution  of  costs,  cost  adjustments,  profit 
allowance,  write-up,  pricing  of  competitive 
proposals,  extensive  classified  construction 
work  check  lists,  broad  glossary  of  construc¬ 
tion  terms,  with  illustrated  supplement  of 
Special  Estimating  and  Report  Forms. 

Order  a  copy  of  Construction  Report  No. 
432  -  Premium  Edition  -  One  Volume,  704 
pages  8^"  X  11"  flexible  leatherette  binding 
with  marginal  index,  of  the: 

ROCHE  ESTIMATING  METHODS 

DeveloiH'd  through  forty-four  years  of  con¬ 
struction  experience,  and  application,  to 
more  than  $4,000,000,000.00  of  general 
engineering  and  heavy  building  construction 
work.  Information  of  this  class  is  not  readily 
available  from  other  sources.  Tfia  pric*  is 
one  fcvndred  dollars  ($100,00)  delivered  in 
the  United  States,  Territories,  or  Possessions. 
Six^cial  pric'e  arrangement  for  copies  shipped 
to  Foreign  Coiiniru's,  and  sold  to  Libraries, 
Colleges,  Universities,  and  Importers. 

W. EARL  ROCHE 

CONSTRUCTION  CONSULTANT 
Gensrol  Inginearing  Projects 

Conitruction  Reports 
Work  Investigations 
Costs  and  Appraisals 
Estimating  Systems  Installed 
Roche  Estimating  Manuals 
Special  Estimating  Forms 
Construction  Estimates 
Proposals  and  Bids 
Construction  Plant  Reports 
Special  Equipment  Reports 
Special  Work  Reports 
Quantity  A  Material  Surveys 


PRACTICAL  -  PRECISE  -  SAFE 


MORE  THAN  A  BOOK 

A  COMPLETE  SYSTEM 

ESTIMATE 
CONSTRUCTION 
COSTS  WITH  SAFETY 


ratio** 


- '5^,- 


EXPLOSIVES  USERS— If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  For  Our  BROCHURE  Describing  Our  Services 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Prite  Schedule  Accompanies  Brochure) 

VIBRATION  ENGINEERING  COMPANY 

301  Hazleton  National  Bank  Bldg.  Phone  5774  Hazleton,  Pa. 

Dr.  L.  Don  Leet,  President,  Harvard,  Mass. 


HAROLD  H.  WHITE 
1831  Pichar  Ave. 
Joplin,  Mo. 


RANALD  E.  JONES 
Jinny  Hill  Road 
Cheshire,  Conn. 


LEET  ASSOCIATES  DIV. 
Harvard,  Mass. 


JOHN  W.  JONES 
D.  C.  TOYE 
904  47th  Ave.,  N.E. 
Portland  13,  Ore. 


THE  EXPLOSIVES  ENGINEER 


SEPTEMBER-OCTOBER,  1953 


153 


IMPOSSIBLE 

WITHOUT 

EXPLOSIVES 


Diiriiif:  1933,  fitripiiiii*:  o[»*Tuli»)iis  will  accouiil  fur  suiiu*  120  milliuii  tons  of 
«’oal,  or  close  to  oiic-qiiartcr  of  tlic  total  annual  production.  In  extreme 
cases,  deposits  130  feet  or  more  below  tlie  earth’s  surface  have  Ix'en  mined. 
For  every  five  feet  of  coal  thickness,  an  averafie  <d  39  feet  (»f  ((verhunlen 
first  has  to  he  removed.  It's  a  j<d)  that  tiever  could  he  handled  economically 
without  explosives.  Hercules  has  pioneert'd  in  developing  the  right  types 
of  explosives  ami  has  the  service  facilities  to  help  solve  any  blasting  problem 
concerning  coal  mining,  nu'lal  mining,  (piarrxiftg.  construction,  petroleum. 


HERCULES  POWDER  COMPANY 

Explosives  Department,  990  King  St.,  l\  ilmington  99,  Del. 

ItirtiiitiEliain,  Ala.;  (]hicapo.  Ill.;  Duluth.  Minn.;  Hazleton,  Fa.;  Joplin.  Mo.;  I.ns 
Anprles,  Cal.;  .New  York.  .N.  Y.;  Pittsburgh,  Fa.;  Salt  I.ake  City,  Utah;  San  Franrism.  t'al. 


In  secondary  drilling  . . . 

A  TRAVEL 
DRILL 

solves  serious  Problems., 
builds  bigger  Profits... 
sets  new  Economy  record 


News  Notes 


DIESEL  ENGINE 

A  new,  unique,  and  inloriuative  booklet 
on  Diesel  engines,  written  in  simple,  non- 
teehnieal  language,  lias  been  publislied  by 
the  P&H  Diesel  Division,  Harniselifeger 
(airporation. 

Entith-d  What  You  Should  Know  About 
Diesel  Engines,  it  effeetively  ealls  upon  the 
grade-sehool  “primer”  teehniijue  for  both 
telling  and  illustrating  the  Diesel  stoiy.  The 
booklet  reeords  the  Diesel  engine’s  invention 
.ind  early  development;  compares  it  with  the 
gasoline  engine;  tells  about  2-evele  and  4- 
eyele  types  of  Diesels;  explains  oj-n-ration  of 
Diesel  engines  in  simple  pictures  and  words; 
and  rejxirts  latest  adxaneements  in  modern 
Diesel  engine  design. 

The  new  two-color  booklet,  handy  pocket 
size,  will  be  mailed  on  request.  .Address  F&^ll 
Diesel  Division,  Harniselifeger  Corporation. 
fTxstal  Lake,  III. 


POWER  CRANES  AND  SHOVELS 

A  series  of  eight  articles  discussing  the  use 
and  application  of  jxiwer  cranc-s  and  shovels 
lias  been  compiled  under  one  cover  by  th«' 
Koehring  Company  of  Milwaukee,  and  made 
available  for  general  distribution. 

As  indicated  by  the  title.  Power  Craties 
aiul  Shovels,  the  •■32-page  booklet  contains  a 
detailed  discussion  on  the  basic  principles  of 
power  shovel  and  crane  ojx'ration.  Aided  by 
nunu'rous  photographs,  drawings,  graphs, 
and  tables,  the  capabilities  of  various  ex- 
eaxator  and  cram-  attachments  are  outlined, 
along  with  prescribed  requirements  for  the 
most  efficient  op’ration  of  the  machines.  The 
details  involved  in  making  a  prop-r  selection 
of  this  equipment  for  ordinary  oiX'rating 
situations  also  are  discussed  in  detail. 

Two  complete  articles  in  the  Ixioklet  are 
dexoted  to  a  discussion  of  safetv  considera¬ 
tions  xvith  excavators  and  excavator  operating 
costs,  thus  making  the  booklet  a  handv  refer¬ 
ence  manual  for  oxvners  and  operators  as 
xx’cll  as  a  text  for  engineering  students. 

Booklets  max  be  obtained  from  anv  Koeh¬ 


ring  distributor  or  by  communicating  direct 
witli  tile  Koehring  Compiny,  .'3026  West 
Concordia  .Avenue,  .Milwaukee  16,  AA’is. 

AIR-LEG  ROCK  DRILL 

.An  air-leg  nK'k-drill  enmbination  designed 
as  a  completely  integrated  unit  is  being 
offered  by  Ingersoll-Rand  Company.  Known 
as  the  JK-'38  jackdrill,  it  has  features  not 
axailable  in  Jackhamer  air-leg  combina¬ 
tions.  The  most  railical  innoxation  is  a  built- 
in  air  coupling  Ix-tween  the  drill  and  the  feed 
leg,  doing  awav  with  the  third  hose  necessarv 
in  previous  combinations. 

The  JR-'38  Jackdrill  can  b«-  used  as  a 
drifter,  stoix'hammer,  or  jackhammer.  For 
jackhammer  use,  the  feed  leg  is  d<‘tached 
from  the  drill  by  simply  loosening  the  coup¬ 
ling  nut,  and  is  readv  for  use  without  anx 
further  ailjiistment. 

For  additional  information,  contact  anx’ 
of  the  nianv  Ingersoll-Hand  branch  offices 
located  throughout  the  countrx’  or  write  to 
Ingersoll-Rand  Companv,  Dept.  RD,  11 
Broadwax',  New  York  4,  N.  Y. 


Speed  ^  Economy  ^  Efficiency  ^  Safety 


1.  Drills  over  70  feet  per  hour  in  granite  gneiss  with  37-38  L.  A. 
hardness  test.  Experienced  jackhammer  operator  made  less  than  8 
feet  in  same  stone. 

2.  Replaces  6-8  jackhammer  operators  and  their  equipment;  elim¬ 
inates  much  shovel  operation  time.  Cuts  drilling  costs  over  50%. 

3  Travels  under  its  own  power.  Drills  from  quarry  floor  to  height 
of  33  feet.  Drifter  swings  in  104°  arc.  Entire  machine  driven  and 
operated  by  one  man. 

4  Eliminates  accidents  common  to  jackhammer  operators.  Oper¬ 
ator  works  in  covered  chair  at  least  6  feet  away  from  boulders 
being  drilled. 

Write  for  full  details  and  free  analysis  of  use  in  your  quarries! 


New  Publication 


THE  EFFECT  OF  VIBRATION  FROM  COMMERCIAL  BLASTING 

Replete  with  charts,  photographs,  and  graphs  covering  all  phases  of  vibration  effect.  $2.00  per  copy  postpaid. 

HAROLD  H.  WHITE,  Consulting  Engineer 
1831  Richer  Avenue 
Joplin,  Missouri 


DRILLS  BOULDERS 
IN  ANY  POSITION 


Manufactured  and  Dtstriouted  by 

The  7R4V£i  DRILL  Co.,  Inc 


P.  O.  BOX  1124  RALEIGH.  N.  C 
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"PrifI  Operators 
prefer  CP  stopers 


Cnica^o  Pneumatic 


TUmeSTEN- 

CARBIDE 

BITS 


Drill  operators  everywhere  prefer 
Chicago  Pneumatic’s  CP-34 
Self  Rotating  Stopcr  because  it  has 
just-the-right  combination  of  piston 
speed,  foot-pound  blow  and  rotat¬ 
ing  power  to  obtain  maximum 
footage  from  long-life  Tungsten- 
Carbide  bits.  The  rugged  CP-34  has 
all  the  plus  features  of  heavier 
models,  j'et  affords  real  ease  of 
handling.  Good  balance,  fast  drill¬ 
ing  speed,  low  air  consumption  and 
ability  to  stay  on  the  job,  make  it 
a  “must”  for  every  mine. 

For  more  information  write, 

Chicago  Pneumatic  Tool  Company, 
8  East  44th  Street, 

New  York  17,  New  York. 


PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 
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Explosives  Up-To-Date 


HERCULES 

explosives 

and 

Bt  ASTIHO 

5  u  P  P  L  •  ®  * 


HERCOMITE 

„dCEl/lMIT£ 

explosives 


H£RC£/Z.£S 


«„«.ho,oh  • 


New  Booklets  Just  Off  The  Press 

Here’s  the  latest  information  on  Hercules’  complete  line  of  explosives 
and  blasting  supplies  ...  a  total  of  80  pages  of  valuable  data  on  these 
products  for  mining,  quarrying,  construction,  and  seismic  explora¬ 
tion.  If  you  use  explosives  in  any  way,  these  two  new  booklets  are 
a  “must”  for  your  engineering  and  purchasing  departments.  Write 
for  free  copies  to: 

Explosives  Department 


^  HERCULES  POWDER  COMPANY 


990  King  Street,  Wilmington  99,  Delaware 
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Here’s  the  fHUGBST  Portable! 

Gives  yoir5%  MORE  MR  THAN 
ANY  OTHER  ON  THE  MARKET 


The  Joy  "630"  is  a  hij^  portable — output  is  630 
(TM — but  it’s  designed  for  real  portability.  Light  in 
weight,  compact  and  rugged,  the  "630”  is  actually 
smaller  than  many  other  units  of  less  capacity. 

The  Joy  "630”  is  a  completely  self-contained  com¬ 
pressed-air  plant.  Electric  starter,  full  force-feed 
lubrication,  "Cascade”  oil  cooling,  two-stage  com¬ 
pression,  and  many  other  advanced  engineering 
developments  enable  it  to  out-produce  all  others. 
You’ll  find  the  Joy  "630”  a  bear  for  work — it  will 
operate  tuu  4"  wagon  drills — and  you’ll  find  it  able 
to  cope  with  your  heaviest  air  requirements.  •  Write 
for  Bulletin  GG-lP.  Joy  Manufacturing  Company, 
Oliver  Bldg.,  Pittsburgh  22,  Pa.  In  (.'anada:  Joy  Munu- 
Jucturiuff  Company  {Canada')  Limited,  Galt,  Ontario. 
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1.  Cut  the  Safety  Fuse  squarely  across  with  a 
clean,  sharp  knife  to  expose  the  powder  core. 
Be  sure  you  cut  the  fuse  long  enough,  because 
a  little  more  fuse  is  a  lot  more  safety. 


2.  Seat  this  freshly  cut  end  lightly  but 

i  firmly  against  the  charge  in  the  blast¬ 
ing  cap,  and  crimp  cap  onto  fuse  with 
a  crimping  tool. 


3.  Lay  the  Safety  Fuse  and 
its  cap  alongside  the  end 
r  of  the  Primocord  trunk 
L  line,  and  bind  lightly  but 
L  firmly  together,  using  fric- 
l  tion  tape.  Place  the  cap 
^  gently  on  the  ground  and 
lay  aut  your  length  of 
Safety  Fuse.  ^ 


BigCPORD 


"^Attach  the  detonating  cap  properly .  .  . 
Primacord  will  do  Its  job  safely,  effectively 


“This  is  the  last  job  before  the  blast.  Holes  are  load¬ 
ed  with  a  branch  line  in  each  one.  You’ve  laid  your 
trunk  line  and  connected  your  branch  lines  at  right 
angles  to  it.  .Men  and  machines  have  been  removed. 
You’ve  checked  and  double-checked  —  everything’s 
ready. 

“Now  attach  the  detonating  cap  to  the  Primacord. 
Up  to  this  point,  your  blast  —  hooked  up  with  Prima¬ 
cord  —  cannot  be  set  off  by  sparks,  friction,  ordinary 
shock  or  stray  electric  currents.  Primacord  must  be 
detonated  with  a  blasting  cap  attached  to  one  end 
of  the  trunk  line. 

“Place  the  cap  and  fuse  alongside  the  end  of  the 
Primacord  trunk  line  and  bind  together  lightly  but 
firmly  with  friction  tape.  Don’t  tie  them  together 
with  string  or  wire  —  don’t  lay  them  under  a  rock! 
Place  the  cap  gently  on  the  ground  and  lav  out  your 
length  of  safety  fuse*. 

“Remember  —  in  blasting,  safety  is  a  sign  of  skill. 
Be  careful,  all-ways.” 

Ask  your  explosives  supplier,  or  write  for  further  facts  to 

THE  ENSIGN-BICKFORD  COMPANY 

Simsbury,  Connecticut 
Ai$o  Safety  fuse  since  1836 

•Primacord  can  also  b?  detonated  with  an  electric  blasting  cap. 


ne  PROVED  and  DETORATHtG  FUSE 
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THE  ONtr  ^ 
MODERN  ^ 
.  FRONT  END 


Convertible 
Shovels  — 
Draglines 


The  new  Bucyrus-Erie  Ward  Leonard  electric  shovels  bring 
to  quarry  loading  the  first  important  departure  from  the 
old-fashioned  shovel  front  end.  This  advanced  design  —  with 
two-section  boom,  inside  tubular  handle,  and  quiet  positive 
rope  crowd  —  increases  speed  and  payload.  It  reduces  upper 
boom  weight,  puts  extra  strength  in  the  lower  section  where 
maximum  strength  is  needed.  It  cuts  out  old-style  handle 
racking  and  crowd  pinions,  takes  the  deadweight  of  crowd 
machinery  off  the  boom.  And,  most  important  to  you,  it  gives 
you  all  these  field-proven  performance  advantages: 

•  Lighter  Weight,  Greater  Strength  —  Two-section  boom,  with  light 
upper  section  .  .  .  lower  section  strut-connected  to  the  A-frame. 

•  No  Handle  Twist  —  Inside  tubular  dipper  handle  is  free  to  rotate  in 
rubber -cushioned  saddle  block. 

•  No  Handle  Binding  in  Saddle  Block  —  Rope  crowd  is  quiet,  positive, 
eliminates  handle  racking  and  crowd  pinions. 

•  No  Dipper  Wobble  —  Twin  dual  hoist  ropes  put  hoist  power  where 
needed  for  steady  travel  of  dipper  through  bank. 

•  No  Sway  Braces  —  Widespread  boom  feet  eliminate  accessory  boom 
braces  or  cables. 

•  low  Swing  Loads  —  Advanced  front  end  design,  with  crowd  ma¬ 
chinery  on  deck,  cuts  dead  load  on  swing,  steps  up  swing  speed. 

•  High  Pay  Loads  —  Single  tubular  handle  —  with  improved  dipper 
back  connections,  dipper  trip  on  saddle  block,  no  dipper  bail — reduces 
dead  load  on  hoist,  leaves  more  power  for  digging.'  31153c 


There’s  much  more  to  the 
story,  too.  Deck  machinery, 
electrical  equipment,  and 
mounting  all  match  the  front 
end  in  advanced  engineering 
and  outstanding  performance 
advantages.  The  full  story 
will  convince  you  that  yard 
for  yard,  dollar  for  dollar, 
pound  for  pound,  these  are 
the  finest  rock  excavators 
ever  built. 


Write  for  Complete  Information  Today! 
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W  : .  are  the  bOSS  ^ 
of  your  air  supply ...  i 
when  you  use  the 

GARDNER-DENVER 

600 


Since  1859 


. . .  stays  on  the  site — takes  no  long  trips 
to  the  "hospital" 

. . .  carries  on  without  constant  attention. 

. . .  keeps  to  your  routine  maintenance 
schedule. 

. . .  saves  oil  and  fuel  for  you. 

. . .  sets  close  to  your  work — level 
ground  or  no. 


Fully  described  in  Bulletin  PC- 12. 
Send  for  your  copy  today. 


GARDNER-DENVER 


Gardner-Denver  Company,  Quincy,  Illinois 
In  Canada:  Gardner-Denver  Company  (Canada),  Ltd. 
14  Curity  Avenue,  Toronto  13,  Ontario 


THE  QUALITY  LEADER  IN  COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 
FOR  CONSTRUCTION,  MINING,  PETROLEUM  AND  GENERAL  INDUSTRY 


AIR  TOOLS 


NOW  -  faster,  easier  drilling  in  any  position 

JR-38  UNIVERSAL  JACKDRILL 


•mm 


IT’S  THE  FIRST  COMPLETELY  INTEGRATED 
JACKLEG  DRILL  EVER  DEVELOPED! 

CfcecA  these  time-saving  and  labor-saving  features: 

•  One  throttle  controls  all  five  operating  positions  — 
blowing;  shut  off;  feeding;  collaring  and  drilling. 

•  The  feed  leg  control  valve  is  built  into  the  backhead. 

•  Feed  leg  air  can  be  shut  off  at  the  throttle  without 
disturbing  pressure  adjustment. 

•  Built-in  air  connection  inrough  the  feed-leg  mounting- 
support  eliminates  the  third  hose. 

•  Adjustable  balance  and  adjustable  hinge  tension  reduce 
operator  fatigue. 

•  Constant  chuck  blowing  protects  the  drill  and  keeps  the 
hole  clean. 

•  Hole  cleaning  water  is  automatically  turned  on  when 
the  throttle  is  opened. 


•  Here’s  a  compact,  light-weight  drilling  up't  that’s 
a  drifter,  a  stoper  and  a  Jackhamer  all  in  one.  For 
drifting  and  stoping,  the  air  leg  supports  and  feeds  the 
drill  automatically.  Detach  the  feed  leg,  by  loosening 
a  single  nut,  and  you  have  a  powerful  Jackhamer  for 
down-hole  work. 

The  drill  and  feed  leg  are  designed  as  a  single,  inte¬ 
grated  unit,  with  all  controls  conveniently  grouped  on 
the  drill  backhead.  Air  for  the  feed  leg  is  admitted 
through  the  drill  mounting  support,  eliminating  the 
need  for  a  separate  air  hose.  These  and  other  advanced 
Jackdrill  features  mean  faster,  easier  setups  and  sim¬ 
plified  control  of  all  drilling  operations. 

The  JR-38  Jackdrill  is  available  with  2',  3'  and  4' 
feed  legs  and  a  full  range  of  drill  rotations.  Total  weight 
with  3'  feed  is  only  88  lb. 

THIS  DRILL  MUST  BE  SEEN  IN  ACTION  TO  BE 
FULLY  APPRECIATED.  ASK  YOUR  l-R  REPRESEN¬ 
TATIVE  FOR  A  DEMONSTRATION. 

Ingensoll-Rand  Int 

^  11  BROADWAY,  NEW  YORK  4,  N.  V. 


ROCK  DRILLS  •  COMPRESSORS 


CENTRIFUGAL  PUMPS  *  TURBO  BLOWERS  '  CONDENSERS  ’  DIESEL  AND  GAS  ENGINES 


ij 


